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THE    RIVER    PORTION    OF   THE   SCHELDT 

Extension  -<vorks  on  the  intermcdiute  reach  at  Ghent  (3rd 
Section)  including:  the  demolition  of  the  Pecherie  lock,  the 
demolition  of  the  Pecherie  swing-bridge  and  its  replacement  by 
a  drawbridge,  ihc  improvement  of  the  Pecherie  canal  on  the  right 
side  of  the  lock   to  be  demolished. 

These  works,  authorised  in  1913,  form  the  complement  of  those 
executed  from  iqq-  to  tqio,  in  the  passage  of  Ghent  bv  water, 
in  view  of  making  the  communications  easier  between  the  Upper 
Scheldt  and  the  port  of  Cihent,  bv  doing  away  with  two  locks. 
After  their  complelion  the  Pi'icherie  Canal  will  have  a  depth  of 
3  m.  (9.84  ft.)  and  an  average  width  of  35  m.  (38.2  vds.). 

The  drawbridge  will  have  a  single  span  of  18  m,  (59  ft.) 
width  vvith  a  minimum  headrm)m  of  6.50  m.  (21.3  ft.). 

The  whole  of  the  extension  works  o(  the  reach,  excepting  the 
drawbridge,  was  adjudiciUed  in  July,  iOf4.  at  the  price  of  353,600 
francs,  these  works  were  stopped  at  the  beginning  of  August, 
jqid,  and  have  not  as  vet  been   resumed. 

The  construction  of  the  drawbridge  was  the  object  of  a  detailed 
contract  an<i  was  valued  at  about  200,000  francs. 

The  expenses  are  bcjrnc  by  the  State. 


Straightening,  icidening  and  deepenint^  of  the  Scheldt  between 
the  Berchem   and  Audenarde   f.<.x:ks. 

Works  decided  upon  in   1913. 

The  sections  \v\\l  be  improved  and  n-ctified,  the  bottom  made 
regular  according  to  a  uniform  slope  and  a  breadth  of  12  m.  50 
(34.5  ft.)  in  view  of  securing  the  flow  of  the  flood  waters  Avithout 
provoking  overflow  as  also  to  facilitate  and  quicken  up  navi- 
gation. 

The  total  cost  has  been  estimated  at  1,500,000  francs,  purchase 
of  lands  included  (1914  prices). 
This  will  be  borne  bv  the  State. 
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Straightenino  of  the  Scheldt  in  the  province  of  Uainaui,  below 
Kain  island. 

Wurks  decided  in   1919. 

Their  object  is : 

1°  To  suppress  t%vo  sharp  bends  of  the  river ; 

2°  To  obtain  a  hne  fitting  exactly  with  the  new  Kain  lock  and 
thus  to  facilitate  navigation. 

The  section  to  be  realized  in  the  straight  parts  is  that  formerly 
approved  of  in  the  improvement  of  the  reach  programme,  that 
is  to  say,  12  m.  (39.3  ft.)  width  at  bottom  with  banks  at  6/4.  The 
works  are  estimated  at  900,000  francs. 

The  expense  is  borne  bv  the  State. 

(From  infor}iutti(ni  supplied,  in  May,  jg20,  by  Mr. 
R.Df.rvcke,  Ingenieur  en  chef  Directevr  des  Pants  et 
Chaussces,  charge  de  la  /'"  Direction  du  Service  spe- 
cial du  Bassin  fluvial  de  I'Escant,  rue  Basse  des 
Chomps,   22,   Ghent.) 


Building  of  five  neiv  weirs  ivith  locks  on  the   Uppe<r  Scheldt, 
between  Tournai  and  (Ihenl,   situated  respecti\'elv   at  Kain,    Es- 
pierres,  Berchem,  Audenarde  and  Asper,  to  replace  the  six  former 
ones. 

The  new  works  are  establislu'd  close  to  the  old  ones  except  as 
regards  the  weir  at  Asper,  situated  between  the  former  works 
of  Syngem  and  Semmersaeke.  The  three  reaches  at  Ghent, 
Semmersaeke  and  vSyngen  being  originallv  15,  S  and  8  kms. 
(9  3/8,  5  and  5  miles)  long,  ar-e  thus  replaced  bv  one  reach  of 
20  kms.  (12  i/2  miles)  and  another  of  10  kms.  (6  1/4  miles). 
The  heights  of  the  weirs  vary  between  i  m,  45  (4.75  ft.)  and 
2  m.  76  (9.05  ft.). 

These  works  were  seriously  damaged  or  .festrovcd  in  October, 
1918,  on  the  occasion  of  the  German  retreat  along  the  right  bank. 


The  new   works,   in  view  of  600  ton  boats,   have  the  following 
dimensions : 

Lochs:  Available  length,   125  m.  (136.7  yds.). 
Width,   14  m.  (15.3  yds.). 

Intermediate  gates  permitting  the  creation  of  a  lock  chamber 
of  41  m.   (44.8  yds.)   available  length. 

Sill  at  a  depth  of  2  m.  75  (8.82  ft.)  minimum  below  the  down 
stream  floatincr  line. 

Metallic  gates. 

Longitudinal  aqueducts  supplied  with  folkmitt  sluices  and 
transversal  branches  conceived  in  such  wise  that  the  water  does 
not  llap  the  breast  of  the  boat  drawing  2  m.  30  (7.54  ft.). 

Ail  appliances  are  controlled  electrically,  there  are  also  some 
auviliar\'   hand  appliances. 

Ihe  type  of  barge  provided  for  is  the  600  ton  «  Kast  >;,  50  m.x 
6.60  (164  ft.x2r.64  ft.),  drawing  2   m.  30  (7.34  ft.). 

l^('/ri^  Onlv  one  opening,    iS  m.   (10.7  vds.;. 

Closing  bv  Stoney  gates  with  an  arrangement  for  surface  over- 
flow of  blocks  of  ice. 

Electrical  control. 

'Jliese  works  can  be  estimated  at,  as  far  as  it  is  possible  to  do 
so  under  present  circumstances,  7  or  8  million  francs  per  work. 
The  expenses  will  be  entirely  borne  by  the  State. 

The  parties  interested  do  not  financial Iv  participate  in  the 
enterprise. 

The  future  returns  from  na\igation  tolls  cannot  be  estimated, 
the  possible  increase  of  the  traffic  is  about  six  times  the  fo-rmer 
maximum  traffic. 

The  works  are  executed  by  the  «  Administration  des  Fonts  et 
Chaussees  ",  with  the  collaboration  of  contractors,  in  the  form 
provided  bv  the  contract  entitled  «  The  American  contract  )i. 

These  works  were  begun  before  e\-en  any  rough  draft  had  been 
made  :  the  studies  were  gone  on  with,  the  plans  drawn  up,  the 
means  of  execution  collected  and  contracts  secured,  up  to  the 
present  moment,  as  the  work  advanced. 

At  the  end  of  April,  1920,  the  excavations  for  two  of  the  works 
were  finished,  also  tTie  foundation  timber  work  and  the  concrete 


—  8  — 

N\ork  were  commenced  (Berciiem  and  .Vudcnarde)  ;  the  excava- 
tions for  the  three  other  works  are  in  full  swing-.  The  works 
were  begun  towards  May-June,  1919;  after  a  long  period  of 
enforced  idleness  in  that  district,  wiiich  \\as  occupied  by  the 
enemy  during  the  war,  2,500  workmen  ha\-e  been  engaged  since 
that  date. 

Bibliography:    ;  Annales  dcs  Travaux  publico  dc  Rels^iqne:  6* 
fascicule,   tome  XX  (l^ec,    1919). 

(From  information  supplied,  in  April,  t()20,  by 
Mr.  L.  ScHOENTjKS,  Ingenieiir  principal  dcs  Pants  et 
Chaussees,  rtie  Entre-Ponts,   18,  Audcnarde.) 
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THE   LYS 

Wo^hs  for  Ihc  \mprovemcnl  of  the  rive  between  the  derivation 
canal  called  <>  the  Schipdonck  canal  »  and  the  Astene  lock  were 
finally  decided  on  in   i()2o. 

They  will  comprise  liie  .straightening,  wide'iing  and  deepening 
of  the  watercourse.  Their  object  is  to  seciu-e  the  outflow  of  flcwxl 
waters  and  facilitate  navigation  in  the  channel  of  tiie  Deynze 
bridge  of  which  ihe  outlet  will  be  enlarged  as  also  the  ap- 
proaches. 

The  width  of  tlie  bottom  will  \)t  20  m.  (21.0  yds.^,  the  slopes 
will  be  inclined  at  8/4;  (he  depth  will  be  1,  m.  20  (10.5  ft.),  and 
the  niininnmi  radius  of  the  ciu\es  v>iil  attain    120  m.  (131   vds.). 

The  works  will  cost  about  1,500,000  fr.ancs  and  will  be  exclu- 
sively at  the  cost  of  the  State. 


In  1916  the  works  for  ytraiglUi'ning,  ividcning  and  dt'epening 
of  tke  river  between  the  Snep  bridge , and  the  Municipal  Shooting 
range  at  Ghent  were  hnished. 

These  w-orks  form  part  of  the  program  of  improvement  decided 
on  in  view  of  freeing  the  upper  valley  of  the  Lys  from  disastro-us 
floods;  they  concern  naA'igation  but  little  so  long  as  all  the 
proposed  rectifications  will  not  have  been  carried  out.  They  have 
been  executed  in  such  a  way  as  to  be  able  to  ultimaldy  realize 
a  width  of   16  m.  30   (  18  yds.)   at  the  bottom. 

The  cost,  borne  bv  the  State,  a.mounted  to  234,  i()0  francs. 

(From  infornuition  supplied,  in  April,  n)20,  by 
Mr.  De  C.wf.l,  Ingenieur  en  chi'f  Dirccteur  des  Fonts 
ct  Chaussees,   Ghent.) 


Some  works  were  also  undertaken  on  the  Upper  Lys  in  the 
year   JQ19.      Ihey  comprise: 

1*  The  suppression  of  tivo  defectuous  curves  between  Menin 
and  Courtrai,  in  view  of  the  improvement  of  navigation  and  th<? 
flow  of  the  water; 
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2°  The  construction  at  Mcnin,  for  the  same  furpose,  of  a  diver- 
sion of  the  river  to  replace  its  sinuous  course  in  crossing  that 
locality,  as  aho  the  building  of  a  neiv  weir  with  locks  and  a  fixed 
bridge,  to  replace  a  swing  bridge  which  gives  passage  to  a  light 
railway  line. 

The  new  lock  will  have  the  same  dimensions  as  the  locks 
existing   on   the  river   Lys,    that   is   to  say : 

Available  length      42   m.  30   (47    yds.) 

Width :        5   m.  40  (5.9  yds) 

and  the  bridge  will  be  of  one  single  span   without  any  support 
on  the  bed  of  the  river. 

The  works  specified  in  numbers  1  and  2  abo\e,  have  been 
valued  respectivelv  at  i,ooo,(X)0  and  4,500,000  francs.  The  cost 
is  borne  by  the  State. 

On  the  other  liand,  plans  are  being  proceeded  with  in  \iew 
of  the  construction  of  a  canal  frotn  the  Scheldt  to  Moitscron,  in 
order  to  connect  this  last  mentioned  localitv,  which  forms  an 
important  industrial  centre,  to  the  network  of  navigable  water- 
ways of  the  country.  This  canal  will  be  accessible  to  boats  of 
300   tons. 

(From  inforynation  supplied,  in  April  1020,  by  Mr. 
J)e  Brabaxderk,  Ingenieur  en  chef  Directeur  des 
Potits  et  Chaussees,  me  du  Faubourg  de  Tournai,  75, 
at  Courtrai.) 


11  ~ 


THE   MEUSE 

The  building  of  large  type  locks  to  be  placed  against 
those  already  existing,  on  the  Meuse  near  Liege,  at 
Ben-Ahin,  Awirs  and  Jemeppe. 

The  existing  hxks  have  the  following  available  dimensions: 
6 1    ni.    {66.6   yds.)>^9   m.    (9.8  yds.). 

Those  in  cour-se  ot  construction  will  be  100  m.  (109  yds.)  x  12 
m.   (13. 1  yds.). 

The  first  anl.v  allow  Uie  passage  through  the  locks  of  a  boat 
5  m.  (16.4  ft.)  wide  and  its  tug,  whilst  the  new  works  will  allow 
the  passage  through  the  locks  of  a  complete  train  of   boats. 

The  traffic  will  no  longer  Ix^  hampered  at  the  passage  of  the 
locks,  the  result  will  be  an  increase  of  traffic  and  economy  in 
the  cost  of  transport. 

The  works  will  cost  about  4,000,000  francs  per  lock. 

The  costs  will  be  borne  by  the  State. 

(From  information  supplied,  in  August  1920,  by 
Mr.  J.  E.  Dkscans,  Ingenieur  en  chef  Directeur  dcs 
Pants   et   Chatissees,    Brussels.) 

Building  of  a  new  lock  to  be  placed  against  the  existing  lock, 
on  the  Meuse  near  Namur,  at  Andenelle. 

The  object  of  this  work,  decided  in  1919,  is  to  continue  the 
old  scheme  of  c-onstruclion  with  wide  cross-sections  of  the  Meuse 
l(x:ks  below  Namur,  so  as  to  admit  the  passage  of  a  train  of 
boats  of  a  total  tonnage  of  1,200  tons,  600  ton  lx)ats  included. 

The  new  lock  will  be  100  m.  (  109  yds.)  long  and  12  m.  (13.1 
yds.)   wide  with  a  mitre  tlepth  of  i   m.  30  !  4.9  ft.). 

The  Andenelle  lock  A\ill  be  like  the  Sclayn  lock  (i). 


(1)  See  :    Worts  connected  iiilh  Octan  ami  Inland  Suvitjaiion,  1913,  p.  1"2.  Annates 
des  Ti-avaux  publics  de  lielijuiiw. 
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The  works  for  the  building  of  the  lock  and  disposition  of  its 
approaches  have  been  valued  at  4,000,000  francs  in  round  figtires. 
'J'he  cost  will  be  borne  by  the  State. 

Normalization,  at  the  same  spot,  of  the  Meuse 
between  the  Andenne  bridge  and  the  «  Rieudotte  »  brook 

Between  the  Andenne  bridg>e  and  the  lock,  a  single  bed  will 
be  created  of  125  m.  (136  yds.)  width  at  the  floating  line,  so  as 
to  facilitate  navigation  and  improve  the  regulating  of  floods. 

The  esti'nate  for  the  works,  which  are  executed  at  the  cost  of 
the  vState,  comes  to  1,500.000  francs. 

(From  information  supplied,  in  May,  7920.  by  Mr. 
A.  RoB.\,  Jnspecieur  general  des  Ponls  ct  Chaiissees, 
Namur.) 
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THE   SAMBRE 

Coustriictio)!  uf  a  ncic  lock  to  replace  the  acttial  lock  at  Jambe- 
de-Bois.     This  work  was  clecided  on  in  1919. 

I'he  new  lock  will  be  100  m.  (  109  yds.)  long  hv  12  m.  50 
(13.66  yds.)  wide  with  a  mitre  depth  of  2  m.  so  (7.2  ft.)  :  these 
are  the  dimensions  approved  of  for  the  new  Sambre  locks  between 
Charleroi  and  the  Meuse,  they  will  allow  the  passing  of  trains 
of  boats  of  a  maximum  tonnage  de  1,800  tons,  600  ton  boats 
incl  tided. 

Tli'i  cost,  which  has  been  estimated  at  4,500,000  francs,  will  be 
borne  b\  the  State. 

(.From  hiformaiion  supplied,  in  May  /920,  by 
Mr.  A.  Rc'iiv,  Jnspi'ctc'iir  general  des  Pants  et  Chaus- 
sees.   Xamur.) 


I.   INLAND   NAVIGATION 


B.  CANALS 
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ANTWERP  RHINE,  ANTWERP-CAMPINE-LIEGE 
AND   BRABANT   CANALS 

Al  the  end  of  1919  a  special  ser\'ice  was  crealec!  for  the  study 
of  new  canals  lev  he  estabhshed  in  the  .\"ort-T^!ast  part  of  the 
country  as  also  to  secure  the  jt)inino"  up  of  the  Scheldt-Meuse- 
Rhine. 

These  c;mals  are    : 

1)  Anli^^crp-Mciisr-Rhinc  canal ; 

2)  Campiiw  CoUiery  ca)}al  following  the  Beerinoen-Genck- 
Mechelen-stir-.Meuse    direction    and    the    Ouaedniechelen-F{eren- 

thals  canal  section  ; 

3 ;  Lit'i^c-[/L\li c-dcn ck  canal ; 

4)  lirahanl  canals  comprising-,  in  prime  order,  a  waterway 
from  X'ihorde  to  Be^ringen  and,  eventually,  a  branch  towards 
Louvain  and  another  towards  Tirlemont. 

i)   Aultvcrp-Mciisc-R hinc  canal    : 

The  Scheld(-I\hine  jtmction  is  in  the  order  of  the  day  since 
a  good  man\-  \e^irs.  Its  object  is  to  increase  the  hinterland  of 
the  port  of  Antwerp  bv  creating  a  transit  canal  whicii  would 
permit  of  the  immediate  ct)nnection  of  that  port  vvith  the  Rhine 
and  the  German  penetration  canals  as  also  with  the  industrial 
basin  of  the  Ruhr. 

A  fairh'  large  nmuber  of  )ilans  have  been  tendered  bv  various 
authors,  for  the  navigable  waterway. 

Amongst  these  plans  we  will  retain  in  particular   : 

a)  The  Hcntrich  plan  of  which  the  lay-out  starts  from  Antwerp 
to  join  the  Rhine  at  Uerdingen,  crossing  the  Meuse  on  a  canal 
bridge  at  Belfeld ; 

b)  The  Valentin  plan  which  follows  the  Antwerp-Herenthals- 
Hasselt  lay-out,  crosses  the  Meuse  at  its  level  at  2  kms.  500 
(1.56  mile)  below  Maestricht  and  follows  a  direction  towards  the 
Rhine,  where  the  mouth  of  this  canal  is  situated  opposite  Dus- 
seldorf,  passing  by  jNIiinchen-Gladbach  ; 

c)  Schneiders  plan.  Has  its  source  at  the  Rhine  not  far  from 
Bonn,  crosses  Germany  to  pass  the  Meuse  at  Elsloo,  follows  the 
direction,    towards  Genck-Beeringen,  through   the  valley  of  the 
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canalised  Demer  la  join  ihe  Brussels  maritime  canal,  north  of 
V'ilvorde. 

I'he  authors  of  these  plans  have  caused  numerous  publications 
to  appear  in  which  they  defended  their  opinions.  J'hese  plans 
were  examined  and  discussed  in  a  memorandum  presented  by 
Messrs'.  Grenier  and  Marote,  Directeurs  Generaux  des  Fonts  et 
Chaussees,  at  the  Strasburg  Congress  in   1920. 

'I'iie  line  which  will  be  approved  of,  has  not  yet  been  definitelv 
decided  nn.  At  the  present  moment  one  single  point  seems 
settled,  that  is  the  Rhine  end.  Indeed  the  treaty  of  \'ersiiilles 
stipulated  that  ('eimany  should  permit  the  construction  of  an 
Antwerp-Rhine  Canal  beginning  at  tliis  last  n.imerl  River  at  the 
latitude  of  Dtiisburg'-Ruhrort ; 

b)    Colliery    Canal  of  the    Compim  district. 

'Ihe  installation  of  the  new  colliery  enterprises  of  the  Campine 
district  are  actively  pushed  on.  Certain  mines  already  produce 
coal  at  the  present  moment. 

We  must  think  hi>w  it  will  be  possible,  in  the  near  future,  to 
dispose  of  the  thousands  of  tons  which  will  be  daily  extracted  and 
to  bring  into  the  Campine  district  the  minerals  which  will  be 
required  by  businessmen,  who  will  not  be  long  in  settling  down 
close  to  the  centres  of  coal-production.  Therefore  't  will  be 
necessary  to  make  a  local  traffic  canal  connected  with  Antwerp 
on  the  one  hand,  bv  a  new  direct  w.aterwa\':  Antwerp-Heren- 
thals-Ouaedmechelen-Beeringen  and  with  Brusse's,  on  the  other 
hand,   by  the   Brabant  canal   \'ilvorde-Beeringen. 

This  canal  was  the  object  of  a  survey  during  the  war  which 
was  undertaken  by  the  Campine  district  Colliery  Association  and 
reproduced  in  a  general  report  presented  by  that  Association, 

Liege- J. i\ h e - G e n c h  Can al ; 

This  canal  section  will  connect  the  centre  of  the  Campine  dis- 
trict colliery  canal  to  the  canalised  Meuse  below  Vise.  In  this 
way,  Liege  will  be  placed  in  direct  communication  with  Antwerp 
bv  the  centre  of  the  industrial  basin  of  Limburg. 

d)    Brabant   canals; 

As  we  have  said  in  §  b)  the  chief  artery  of  the  Brabant  canals 
will  directly  connect  the  mining  centres  of  the  Campine  to  the 
port  of  Brussels. 
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The  lay-out  of  these  new  waterways  was  likewise  studied 
during  the  war.  A  detailed  report  with  plans  of  the  future  line 
was  published  by  the  Commission  entrusted  with  that  work. 

All  the  v.aterways  outlineil  in  the  <^.bove  account,  are  provided 
fur  the  traffic  of  large  tvpe  Rhine  boats  of  2,000  tons  In  view 
of  permitting  the  traffic  of  sea  barges  of  1  ,Soo  tons  and  of  cargo 
boats  of  1,000  tons  and  at  the  .same  time  inland  boats  of  2,000 
tons,  the  channel  at  the  l>ottom'>f  ihe  normal  transversal  section 
will  be  26  m.  (28.4  yds.)  wide  with  4  m.  (13.12  ft.)  draught  at 
foot  of  banks  and  4  m.  75  (i5.f>  ft-)  *'"  <^^''nal  '»^'«-  ^^^^"^  ^^^P"^^ 
will  be  at  S/4. 


-Ax^v  an  fcx.ao«t«.a  {»!>■«    ^\4,  c^a-itAL 


Cross-section  of  canal. 


Locks.  —  The  locks  will  be  in  couples:  one  lock  of  67  m.  x 
S  m.  60  (73.3x9.4  yds.)  v.-ill  be  set  against  a  work  of  a  similar 
kind  135  m.x  14  ( 147-3  ^  i5-3  ycls.)  the  two  presenting  4  m.  50 
(14.73   ft.)    depth   on    mitres. 

Bridges.  —  I'he  bridges  will  have  to  be,  as  far  as  possible, 
fixed,  their  headroom  will  have  to  be  at  the  least  7  m.  (23  ft.). 

An  estimate  of  the  works  cannot  possibly  be  given  in  the 
present  circumstances. 

The  expenses  will  be  most  likely,  for  the  waterway  to  be 
established  in  Belgium,  borne  by  the  State:  afl  these  works  are. 
indeed,   of  general   interest. 

As  regards  the  Antwerp-Rhine  canal,  the  treaty  of  Versailles 
stipulated  that  the  portion  of  the  canal  to  be  constructed  in  Ger- 
many should  be  executed  at  the  cost  of  that  nation. 

In  the  section  to  be  established  in  Dutch  territory-,  it  has  not 
as  yet  been  decided  concerning  the  share  of  the  costs  to  be  borne 
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by  Holland.  Thai  will,  most  likely,  depend  on  the  clauses  of  the 
revisal  of  the  1839  treaty. 

(From  information  supplied,  in  iS'ovember,  /920,  6v 
Mr.  P.  Gi..\iiH)T,  Ingenieur  principal  drs  Pants  d 
Ckaussi'cs,  entrusted  with  the  Direction  0/  tlw  Ant- 
werp-RJiine,  Antiverp-Campine-Liege  and  Brabant 
canals,   me  dc  rAqueduc,    /^./,   Brussels.) 


THE    CHARLEROl-BRUSSELS   CANAL 

The  act  of  the  4th  oi'  .\u<4ust  1879,  authorized  the  widi'ning-  of 
this  canal  throughout  ils  entire  length  in  order  to  permit  the  navi- 
gation of  300  ton  barges  with  a  draugiu  of  2  m.   10  (6.8S  ft.). 

This  programme  provides  for  a  channel  10  m.  50'  (  ^4.4  ft.) 
wide  at  bottom  with  an  inclined  slope  1  4  and  a  depth  of  2  m.  40 
(7.8  h.).  The  locks  are  of  an  a\ailable  length  of  40  m.  80 
(44.5  vds.)  and  5  m.  20  (5.7  yds.)   in  width. 

']  he  fixed  bridges  have  generallv  an  opening  of  18  m. 
{1^.7  \'ds.)  presenting  a  na\igabl.'  \\ater\va\'  of  12m  (13.12  vds.) 
and  two  lowing  patlis  of  3  m.  (3.',  \-ds.)   each. 

The  minimum  clearance  is  4  m.   (13.12   ft.). 

At  present  the  \\(jrks  of  enlargement  of  tfie  t-anal  from  Char- 
leroi  to  Brussels,  according  to  the  iDrogramme  of  1879,  are 
finished  between  (liarleroi  and  Clabecq    (1). 

'I'lie  Minister  of  Public  W'orks  decide-l  in  .\o\ember  kjH;  to 
improve  thai  pari  of  the  CluirU'roi-Brusscls  cdvcil  silucilcd  hcloio 
Clabecq  in  prevision  of  the  traffic  of  600  tons  boats  and  of  the 
outlet  of  the  flood  waters  of  the  Senne. 

The  length  of  the  canal  to  be  altered  according  to  these  dispo- 
sitions is  a])out  22  kilometres  (13  3/4  miles). 

The  projected  works  between  Clabecq  and  l>nissels  have  for 
their  object : 

1"  I'o  secure  the  circulation  (jf  600  tons  boats  and  thus  improve 
the  efficiencv  of  the  canal. 

2"  \\j  free  from  floods  the  ^allev  of  the  .Sen tie  bv  e"\'acuati ng, 
per  canal,  the  flood  waters  of  the  Senne. 

Tlv  canal  must  be  capable  of  evacuating  six-tenths  of  the 
maximum  of  floods  of  the  vSenne,  that  is  90  m3  (  118  cub.  yds.) 
per  second. 

I'he  characteristics  of  the  nor-mal  channel  are  sho\\n  in  the 
adjoining  plan. 


(1)  See  :  Works  connected  idth  Oienn  and  Inland  Naviijation,  I913,  p.  21. 


—  23  — 

'I  he  locks  will  be  ot"  Si  m.  60  (83  \cis.)  a\ailab1e  lengfth  and 
10  171.  50  (  1 1.5  \ds.)  width  and  provided  with  interniediate  gates. 

The  fixed  bridges  above  Andcrlecht  will  have  generallv  a 
26  m.  (28.4  yds.)  opening  presenting  a  na\igat:)l('  pass  of  iS  m. 
(  19.6  yds.)  and  two  to>\ing  paths  of  ;;  m.  (3.3  vds.)  each. 

Below  Anderlecht  tlie  navigable  channel  will  be  20  m. 
(21.8   vds.)    wide. 

The  clearance  will  iie  4  m.  30  (  r  1..76  ft.)  maxinuini  for  an  eva- 
cuation of  44  m3  (57.3  ctib.  yds.)  p.  s.  above  .Vnderlecht,  and 
60  ni3   178.5  tub.  yds.)    below,    Anderlecht. 

The  works  including  th;*  j:)urchase  of  lands,  and  construction 
of  a  10  ni3  collector,  valued  at  1014  prices,  are  estimated  at 
68,000,000  francs. 


Tlie  Public  WOrks  I  )fpartnieni  will  take  upon  itself  the 
expense  of  improving  die  canal  \n  view  of  600  tons  boat  traffic 
and  lowering  of  water  level,  the  province  ani.1  numicipalities  par- 
ticipation being  limited  to 

a)  weirs  to  be  placed  again>t  locks; 

b)  widenings  at  these  dams; 

c)  establishing  of  water  captin"es  for  estimating  die  rising 
of  the  Senne. 

The  question  ()f  returns  has  not  been  considered. 
The  plan  reckons  on  a  3,000,000  ton  traffic. 

f  Frovi  information  supplied,  in  May,  7920,  by 
Air.  Gki^R.alrt,  Ingeuicur  principal  des  Fonts  ct 
Chaiissees,  avcvuc  Albert,   124,   Brussels.) 
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BRANCH   CANAL  TOWARDS   TURNHOUT 

The  replacing  of  ;■  actual  siinng  bridges,  allowing  a  navigable 
pas.sage  5  m.  50  (6  yds.)  wide,  b}-  new^  swing  bridges  of  a  larger 
opening. 

These  works,  the  exeeulion  of  which  was  decided  in   1919  are 
intended  to  allow  of  the  passage  <>f  boats  of  6  m.  60  (21.65  ^f-) 
beam. 

The  new  bridges  will  have  a  navigal)le  passage  of  about  11  in. 
(12  yds.);  they  ^vill  have  a  single  carriage  way  2  m.  80  (3.05 
yds.)  w-ide  with  pavements  o  m.  80  (2.62  ft.)  wide. 

The  expenses  are  entirely  borne  by  the  State. 

(Frojn  inforrnalion  sup-plied,  in  }^lay  i<)20,  by  Mr. 
Chenu,  Jnspeci'"nr  General  dcs  Fonts  et  Chaussees, 
Briissels.) 
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LIEGE-MAASTRICHT   CANAL 

Works  commencc^d  in  1913  and  1914  and  finished  during  the 
course  of  the  war: 

Construction  of  timber-fenders  (i)  for  the  canal 
swing-bridge. 

On  either  side  of  the  passage,  alxne  and  below  the  swing 
bridge,  fenders  have  been  constructed  13  m.  (14.2  yds.)  long  up 
stream  and  12  m.   (13  yds.)   long  down  stream. 

Since  the  erection  of  these  fenders,  damage  done  bv  boats  to 
the  plaforms  and  abutments  of  the  bridges  has  become  very 
rare 

The  .sum  toial  of  the  estimate  was  143,830.28  franc<  ;  that  of  the 
tender  125,508  francs. 

Transformation  and  lengthening  of  lock  n"  2  of  the  canal 

at  Haccourt. 

The  lock   which   was  at   first  constructed   with   a   double   fal' 
with  two  lock-chambers  56  m.  50^7  m.  (59.2x7.6  yds.)  has  been 
transformed   into  a   lock  with   a  singje  fall   of  4  m.  60   (15  ft.) 
and  with  a  single  lock-char.iber  83  m.  45x7  m.  {91.2x7.6  yds.). 

The  number  of  boats  locked  in  a  determined  period  has  been 
increased   bv    30   p.    c. 

For  the  parts  of  the  lateral  walls  executed  in  1916  and  1917, 
a  facing  of  polished  small  stone  has  been  rhost-n  to  replace  a 
concrete  facing  with  expanded  metal. 

(From  informaiion  supplied,  in  Augu:^f,  IQ20,  by 
Mr.  J.  F.  Descaxs,  Ingemeiir  en  chef  Directeur  des 
Ponis   et   Chanssees,    Brussels.) 


(\)  Sfe  :  Works  connected  uitli  Ocean  and  Inland  yavigalion,  i913,  p.  44. 
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MAASTRICHT-BOIS-LE-DUC   CANAL 

Improvement  works  on  the  parts  in  a  straight  line  with  the 
canal  situated  between  n"  2  bridge  at  Xeerhaeren  and  the  round 
dock  of  Neeroeteren,  that  is  to  sriy  on  a  total  length  of  about 
15  kilometres  (9  3/8  miles). 

These  works,  the  execution  of  which  was  decided  in  1919, 
have  for  object  the  widening  of  the  channel  of  the  canal  by 
encroaching  on  one  of  tiie  banks  so  as  to  permit  the  easy  crossing 
of  boats  of  6  m.  60  (21.65  ft.)  beam. 

The  w'idlh  of  the  canal  bottom,  which  'is  at  present  10  m. 
(10.9  yds.),  will  be  increased  to  15  m.  (16.3  yds.). 

The  works  are  estimated  at  about  6,000,000  francs. 

The  expenses  are  entirely  borne  by  the  State. 

(From  information  supplied,  in  May,  ig?.o,  by  Mr. 
Ghenu,  Inspecteur  genera]  des  Fonts  et  Chatissees ^ 
Brussels.) 


II.  OCEAN  NAVIGATION 


A.  TIDAL    RIVERS 


29  — 


THE   MARITIME    PORTION   OF   THE   SCHELDT 

StrcngllicnDii:^  of  the  quay-ivalis  along  the  Scheldt,  at  Ant- 
werp. 

These  works,  the  object  of  which  is  to  prevent  the  slipping 
forward  of  the  quay  wal's,  should  complete  those  of  the  same 
i<ind  which  have  already  formed  the  object  of  four  distinct  under- 
tn kings  ( i ) . 

.1  jiflh  contract  (tender  approved  r,n  the  23rd  Februarv  IQ14) 
provides  for  the  j>iacing  of  13  protecting  prisms  in  front  of  the 
Ledeganck  C|uay-^vall  and  the  making  of  39  barbacans  through 
the  wall. 

The  upprr  surface  of  the  protecting  prisms  is  situated  at  S.So 
m.  (28.8  ft.)  below  the  average  low  tide  level. 

This  undertaking  of  which  ih?  cost  should  h^ive  been  1,326,325 
francs  according  to  contract,  has  occasioned  an  expenditure  of 
frs.  1,437.110.55  and  of  87,800  francs  bounty  on  advancement  of 
the  works. 

.4  sixth  contract  (tender  approved  on  4th  April  1919)  is  in 
course  of  execution,  for  the  placing  of  10  protecting  prisms  in 
front  of  the  Herbouville  quay  and  the  making  of  30  barbacans 
through  the  wall. 

The  upper  surface  of  these  protecting  prisms  will  be  at  the 
above  mentioned  level. 

The  estimated  cost  of  these  works  amounts  to  1,579,875  francs. 

The  sum  total  for  the  works  finished  on  the  31st  December, 
1919  attained   1,135,360  francs. 


Dredging  of  the  maritime  portion  of  Scheldt  belo^v  the  mouth 
of  the  Riipel.  —  These  works  which  were  begun   in    1912    (2) 


(1)  See  :  Works  connected  with  Ocean  and  Inland  Naiigalion,  1913,  p.  62. 
Ci)  See  :  Works  connected  irith  Ocean  and  Inland  JSavigation,  l'jl3,  p.  67. 
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have  been  coniinued;  the  total  mass  dredged  from  May,  1913  up 
to  l)ie  31SL  l^ecember,  1919  amounts  to  1,300,130  m3  (1,700.000 
cub.  yds.)- 

Improvement  of  the  Maritime  Selii'Uit  ln't\L'c,'n  llic  Jahhclw 
pass  and  the  Berlaere-Sehoonaerdc  hridi^e.  -  Tiiese  \\nrl-;s,  the 
threefold  object  of  which  is  to  facilitate  evacuation  of  floods 
avoid  inimdations,  and  improve  na\ioaiion,  .rre  estimated  at  a 
sum  of  9,395,000  francs.  The  sum  for  works  finished  on  31st 
Decem!")er,   1919,  amounted  to  1,897,960  francs. 

(From  injor)uation  supplied,  i)i  June,  ig20,  by  Mr. 
J.  Mei.otte,  Ingenieiir  en  chef  Dirccteu'r  des  Fonts 
et  Chaussees,  tvc  de  J'Fveque,    y9,   at  Antwerp.) 


II.  OCEAN  NAVIGATION 


B.  SHIP   CANALS 
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GHENT-TERNEUZEN   CANAL 

Reconstruction  of  the  quay-wall  situated  on  the  right  bank 
of  the  canal,  between  the  outer  harbour  and  the  Meulestede 
Brigde  at  Ghent. 

This  work  decided  in  1915  and  finished  in  191 7  was  urgently 
required,  the  existing  wall,  threatening  ruin. 

The  new  wall  consists  of  solid  brick  masonry  supported:  on 
a  reinforced  concrete  platform,  established  at  30  centimetres 
(II  3  4  inches)  above  the  normal  level  of  the  canal. 

The  foundations,  completelv  made  of  reinforced  concrete, 
comprise  three  rows  01  piles  of  o  m.  30^0  m,  30  (it  ;^''^^ii  3/4 
ins.)  and  8  m.  (8.74  vds.)  long,  separated  one  from  ihe  other 
by  I  m.  725  (  1.88  yds.)  ;  the  piles  are  distant  i  m.  80  (1.96  yds.) 
one  from  the  other  following  the  length  of  the  '.vail,  'ihe  piles  of 
the  first  and  third  rows  are  joined  together  by  longitudinal  beams 
which  are  in  front  o  m.  80x0  m.  30  (2.6x0,9  ft.)  and  at  the 
back  o  m.  60x0  m.  30  (i.96>o.9  ft.);  a  transom  1.96x0.9  ft. 
connects  them  to  the  middle  pile;  this  gi'rder  work  is  surmounted 
by  a  pugging  27  centimetres  (0.8S  ft.)  thick. 

A  plank  curtain  6  m.  60  (7.21  yds.)  long  and  o  m.  <.^  (6  ins.) 
thick  is  supported  against  the  back  longitudinal  part. 

Th<r  total  expenditure  for  the  works  of  the  quav-wall  amounted 
to  443,826  francs.     These  expenses  have  been  borne  (3y  the  State. 

The  construction  of  the  quay  wall  on  a  total  length  of  440  m.  20 
(481  yds.)  had  been  adjudicated  for  the  sum  of  247,179  francs. 

The  sums  expanded  for  the  construction  of  the  wall,  on  a 
length  of  335  m.   (366  vds.),  amount  to  268,826.45  francs. 

The  works  for  the  quav  walls  were  begun  on  the  1st  March, 
i9i()  and  were  stopped  on  the  15th  September,  1917  at  about  105 
m.   (115  yds.)  from  their  upstream  extremity. 

Bibliography  :  J.  H.\chi':. Construction  of  a  quay  wall  with  rein- 
forced concrete  foundation  on  the  right  bank  of  the  Terneuzen- 
Ghent  canal  between  the  down  stream  extremity  of  the  outer 
harbour  and  the  Meulestede  oridge  at  Ghent.  Annales  des  Tra- 
vanx  piiblics  de  Belgiquc.  August,    1919,  p.p.  219-229;   i  pi. 

Building  of  a  large  dry  dock  in  ihe  up  stream  part  of  the  old 
arm  called  Langerbrugge. 

These  works  were  decreed  in   1919. 
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'J'lie  work  is  intended  to  allow  iA  the  refitting  of  the  largest 
steamers  resorting  to  the  port  of  Ghent. 
These  are  the  characteristics: 

Length  on   blocks:   210  m.    (229  yds.). 

Depth  at  sill  .  7  ni.  50  (24.5  ft.). 

Breadth  at  the  entrance:  26  ni.  (28.5  yds.). 

The  method  of  closing  has  not  yet  been  settled. 

The  cost   of   the  works   for   the  dry   dock,    including   the   sink 

060 


hole,  the  machinery  iouiiding,  the  pumping  engines  plant,   etc., 
is  estimated  at   12,250,000  francs. 
The  costs  are  borne  by  the  State. 

(From,  information  supplied,  in  May,  ig20,  by  Mr. 
R.  DervcivE,  Ingenieur  en  chef  Directeur  des  Pants 
el   Cliaussecy,  rue  Basse  dcs  Champs,   22,    Ghent.) 


II.  OCEAN    NAVIGATION 


C.    SEA   PORTS 
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SEAPORT   OF   ANTWERP    (i) 

Construction  of  the  Southern  portion  of  the  canal  dock 
and  of  the  two  corresponding  wet  docks. 

These  works,  commenced  in  1909  and  finished  in  1914,  were 
intended  to  bring  about  an  extension  of  the  pon  of  Antwerp 
installations. 

Surface  of  the  wet  docks  and  of  the  canal  dock  :  67  hectares 
(165   1/2  acres). 

Length  of  the  quav  walls:  3,400  m,  (5,900  vds.). 

Depth  :  10  m.  70  to  II  m.  65  (35  to  38  ft.). 

Cost  of  the  works:   13,498,308.75  francs. 

The  expenses  are  borne  b\    the  State. 

Bibliography  '.Annalcs  dcs  Travaux  publics;  dc  Belgiquc. 

a)  3""'  fascicule,   tome  X\'      June  1910)  ; 

b)  5"""  »  .)         ))     (October  1910), 

c)  6""^  ))  »      XVI  (December  191 1). 


Construction  at  Kruisschans  of  a  sea   lock 
and  its  entrance  channel. 

These  works  approved  in  19:4,  form  part  of  the  proposed 
installations  to  the  North  of  Antwerp  for  the  extension  of  the 
harbour  and  include  (see  adjoining  plan)  :  the  construction  of 
a  ship  canal  and  of  quay  walls  connecting  the  P(.rt  of  Antwerp 
with  the  Scheldt. 

Lock:  Length:  270  m.   (295  vds.). 
Width  :     35  m .  ( 38 .3  yds . ) . 

Available  depth-  12  m.  50  (41  ft.)   (Average) 
Canal  dock:  Width:  250  m.  (269  yds.). 

Depth:  10  m.  70  to  12  m.  (35  to  38.5  ft.). 
Estimate  for  lock  onlv  17,000,000  francs  (1914  prices). 
The  expenses  are  borne  bv  the  State. 


(I)  See  alsoo  «  Maritime  Scheldt  )>,  p.  29. 
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Bibliography  :   jinnales  des  Travaux  publics  de  Belgiquc,  i"' 
jascuvle,  tome  XIX  (Fehrnary  igi4). 

(From  information  supplied,  in  April,  iq2o,  by  Mr. 
L.  BoN'NET,  Ingenieiir  en  chef  Directcur  des  Fonts  et. 

Chaussees,   rue    Van   Schoonbeke,    "jb,     iniiverp.) 
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PORT   OF   NIEUPORT 

Rcsi(>riitii>n  and  reconstruction  of  the  locks  and  icens  of  the 
port  of  Xieiiport  destroyed  or  sericuisK'  dama£;"ed  during  the  great 
world  war  I9i4-i9i8. 

These  works  comprise : 

i"  The  l(>rl<  called  "  Fumes  lock  )>,  and  t!u'  weir  alongside  on 
the   Xieuport-Dunkirk-    canal; 

2°  The  iveir  at  th.-  mouth  of  the  Furnes-Ambacht  outlet  canal  ; 

3'-'  The  Ic>ck  called  «  Y pres  lack  »  and  tlip  weir  alongside  at  the 
mouth   of  canalised   Yzer ; 

4°  The  lock  called  »  chasse  loch  »  tised  as  overflow  to  the  old 
arm  of  the  Yser  called  Xi'ruwendamme  creek: 

4"  The  luck  called  <<  ;//(  Comte  >>  on  ihc  Flasschendaele-Xieu- 
port  Canal ; 

6"  The  weir  at  the  mouth  of  the  \'Iads]<K->-.\mbacht  outlet  canal. 

These  six  pieces  of  work,  of  capital  imjx>rtance  as  much  for 
na\'igation  as  for  the  outlet  of  the  water,  are  laid  out  in  fan- 
shape  giving  free  access  to  the  sea  .b\'  a  channel  nearly  3  kilo- 
metres (I  ;,'S  miles)  long. 

The  high  road  skirting  the  sea-shore  from  Knocke  via  Ostend 
to  Dunkirk,  crosses  these  works  on  llxed  bridges  above  the  sluices 
and  on  swing  bridges  above  the  navigation  locks.  All  the.se 
works  are  nearly  destroyed. 

There  is  hardly  a  trace  to  be  seen  of  the  six  bridges.  The 
Ypres  and  Furnes  locks  with  their  weirs  as  also  the  Furnes- 
.Vmbaciii   weir  form   nothing  but  a  mass  of  ruins. 

'llie  weir  of  the  \  ladsloo-Vmbacht  canal  is  literally  destroyed. 

All  the.se  works  have  to  be  entirely  rebuilt,  except  the  floors 
of  locks  and  foundations  which  Ila^'e  not  as  yet  been  examined 
in  detail  but  whicli,  it  is  hoped,  v.ill  be  possible  to  maintain 
after  a  iaw  repairs. 

Lastly  the  «  Comte  lock  »  and  the  <-  Chasse  lock  ••,  although 
seriously   damaged,   will  onlv   require  important  repairs. 
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In  annexed  table  will  be  found  the  principal  data  as  to  water- 
iines,   depths  and  dimensions  of  these  works. 


NAME   oi- 
WORKS 


tr. 

-r 

-^ 

—  -5 

t/. 

> 

o 

^ 

f. 

_o 

o 

%"■? 

S  J 

■-  ■/■. 

"     -r. 

1 

14" 

"3 

—  s 

3 

°    -H 

Furnes  weir  lock 

Fumes  -  Ambacht 
weir    .... 


Ypres  weir  lock  . 

«  Chasse  »  lock  . 

Comte   lock     . 

V  la  d  s  1  o  o  -  A  m  - 
bacht  weir  . 


2.544 


2.^44 


3.25 
2.39 
4.05 

2.39 


3.794 

3.044 

4.50 
3.70 
4.i5 

2.79 


8.5o 


S.5o 


8.00 


73.44 


73.14 


lO.bi 


43.0:) 


40.00 


40.40 


-Mclr.: 


2.5o 


0.IS2 
0.329 
0.228 

0.44 

0.642 


6.90  I 

7.329! 

6.90 
6.90 
6.90 

7.3o 


The  ]3roe^ramme  of  the  wori^  in  hand  admits  the  restoration  of 
the  V  orks  in  their  primili^-e  forms  and  sizeg^  and  considers  the 
possibility  of  replacing  the  former  swino-bridges  bv  fixed  ones. 

Considering  the  extreme  variability  of  the  prices  of  materials 
and  of  wages,  and  of  the  degree  of  advancement  of  the  plans 
and  projects  which,  considering  the  urgency  of  the  works,  are 
elaborated  at  the  same  time  as  they  are  carried  out,  it  has  only 
been  possible  to  proceed  to  a  general  and  approximative  estimate 
of  the  works.  They  have  been  valued  at  the  sum  of  22,500,000 
francs,  entire'y  borne  by  the  State, 

(From  iiiformaticii  supplied,  in  May,  ig20,  by  Mr. 
De  ScHR^■yl^R,  Ingenieur  principal  des  Fonts  ."/ 
Chanssecs,  at  Nieupori .) 
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PORT  OF   OSTEND 

New  fishery  installations  to  be  created  on  the  east  bank 
of  the  port  channel. 

The  obiect  of  these  works,  decided  in  1919,  is  to  provide  the 
fishing-  industry  with  modern  installations  in  order  that  it  may 
haAC  all  the  scope  it  is  capable  of. 

The  fisiiing  port  will  comprise: 

i"  A  tidal  basin  300  m.  (328  yds.)  in  length,  by  60  m.  (65  yds.) 
in  ijreadth,  for  the  use  of  the  sailing  trawlers; 

2"  A  wet  dock  700  m.  (765  yds.)  long  bv  So  m.  (87  vds.)  wide 
for .  steam   trawlers. 

It  has  been  decided  to  construct  a  basin  to  begin  ^\•ith^  of  a 
length  of  4j,o  m.  (488  vds.)  from  the  end  wall.  This  floating 
dock  will  communicate  with  the  Osiend  Port  passage  bv  : 

X'  A  lock  with  chambers  having  an  opening  of  t6  m.  ([7.5 
yds.)  and  go  m.  (98  yds.)  available  length  with  two  single  wav 
road-bridges ; 

4"  Installations  for  the  repairing  and  refitting  O'f  fishing  boats; 

5"  A  careening  dock  60  m,  (65  vds.)  wide. 

Tiic  proposed  neAv  installatio'us  are  marked  on  the  accom- 
panying plan. 

The  estim.ated  value  of  the  works  is  55  million  francs;  the  cost 
win  be  i^orne  by  the  State.  The  estimate  is  given  according 
to  the  detailed  measurements  of  tiie  plan,  adopting  different 
prices  whicn  are  more  or  less  near  the  exact  prices, 

(From  information  supplied,  in  May,  ig20,  by 
Mr.  P.  J.  Van  der  Schueren,  Ingenieur  en  chef 
Directcur  des  Pouts  et  Chaussecs,  avenue  Henri-Ser- 
ruys,  24,  at  Ostend.) 
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Projet  du  port  de  peche  d'Ostende  =  Proposed  fishing  port  at  Ostend. — 
Chenal  =  channel.  —  Avant-port  =  fore  port.  —  Bassin  d'echouage  =  stran- 
ding dock.  —  Bassin  a  maree  =  Tidal  dock.  —  Bassin  a.  flot  =  floating 
dock.  —  Bassin  ponr  petites  embarcations  a  moteur  =^  Dock  for  small 
motor-boats.  —  Ateliers  de  la  marine  =  Naval  workshops. 
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PORT   OF   ZEEBRUGQE 

Tidal  basin  to  be  established  for  the  use  of  fishing  boats. 

'J'lie  object  of  these  works,  sanctioned  in  191 1,  is  to  promote 
the  development  of  Ocean  fishing,  by  placing  at  the  disposal  of 
owners,  docks  and  quays  accessible  to  the  biggest  steam  trawlers 
at  an}'  state  of  the  tide. 

Principal  dimensions  of  the  dock  ; 

Length  :  300  m.  (328  3'ds.)  ; 

Breadth  :  80  m.  (87.4  yds.)  ; 

Anchorage:  5  m.   (16.4  ft.)   at  low  tide. 

The  adjoining  sketch  shows  the  dispositions  of  the  proposed 
dock . 

The  estimate  for  the  works  is  7,000,000  francs.  The  cost  will 
JDe  borne  by  the  State.  The  estimate  is  made  by  applying  to  the 
measurements  the  unit  prices  of  1914  increased  by  about  250%. 

No  dues  are  levied  from  the  fishing  boats. 

(From  informatio}!  supplied,  in  May,  ig2o,  by 
Mr.  P.  j.  Van  der  Schueren,  Ingenieur  en  chef 
Directeur  des  Ponis  et  Chaussees,  avenue  Henri-Ser- 
ruys,  24,  at  Ostend.) 
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Clienal  d'acces  =  Entrance  channel.  —  Ecluse  maritime  =  Sea  lock,— 
Banc  de  carenage  =-  Careening  dock.  —  Bassin  d'echouage "  existant 
=  Existing  stranding  dock.  —  Bassin  projete  =  proposed  dock.  —  Digue 
de  mer  =  Dike. 


HOLLAND 


I.   INLAND   NAVIGATION 


A.    FREE     RUNNING 

AND 
CANALIZED   RIVERS 
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THE   MEUSE 

The  law  of  the  12th  of  June  19 15  decreed  the  work  of  canalizing 
the  Meuse  from  ike  Belgo-Dutch  frontier  near  Maashracht  to 
Grave  nnd  also  the  construction  of  two  canaJs  to  join  the  cana- 
lised river  u>  the  navigable  waterways  exisl.ini;  in  Holland,  t'lat 
is  to  say  a  canail  from  Wessem  to  Zuid-Willemsvaart,  near  Xeder- 
weeri  and  a  canal  from  Mook  to  the  W'ahal  (the  principal  tri- 
butary of  the  Rhine)   near  Nimegue. 

In  order  to  make  the  Meuse  navigable  for  ships  carrvinq^ 
2.000  tons,  ships  ioo  m.  (328  ft.)  long,  12  m.  (39  ft.)  wide  and 
drawing  fn)m  2  m.  40  to  2  m.  80  (7.87  to  9.18  ft.),  the  regulation 
of  the  ri\-er  would  not  be  sufficient,  cc^nsidering  that  in  the 
summer  its  flow  is  very  deficient  and  does  not  generally  extx^d 
60  10  80  ni3  ;  78  to  104  c-ub.  yds.)  per  second  and  ma\  even 
descend  as  low-  as  25  m3  (j^z  cub.  yds.)  as  the  observations  of 
September.  'Q19  proved.  To  this  feeble  fl'ow  is  joined  a  rather 
pro.icunccd  slope  of  o  m.  40  (  1.3  ft.)  per  kilometre  '  1,093  vds.) 
in  tti'^  upper  pan  oi  the  river,  and  this  slope  diminishes  bet^veen 
Ruremonde  and   V'enlo  to  o  m.   06   (2    j   2   ins.)    per   kilometre. 

At  the  period  of  high  waters  m  winter,  the  fiovr  ma^-  reach 
2,700  m3  (3,500  cub.  yds.).  The  banks  are  then  flooded  to  an 
extent  of  i  to  5  kilometres  (58  to  3  18  miles).  The  difference 
between  the  highest  and  the  lowest  waters,  which  is  about  5  m.  50 
(18  ft.)  at  Maasbracht,  rises  at  \>nlo  to  10  m.  (32.8  ft.). 

The  canalising  implies  the  setting  up  of  weirs  at  Linne,  at 
Ruremonde,  at  Belfeld,  at  Afferden  and  at  Grave  \\ith  locks 
for  navigation.  The  weirs  will  be  of  an  adjustable  type  in  order 
to  be  able  t  :>  e^■acuate  the  high  waters  of  winter. 

The  weirs  and  locks  of  Linne  and  Ruremonde,  the  construction 
of  which  h  i;  started,  will  be  established  in  the  large  curve  deriva- 
tions rhoseof  Belfeld,  Afferden  and  Grave  in  the  bed  of  the  river 
itself. 

The  principal  object  of  the  canalisation  is  to  create  a  navigable 
waterway  for  Rhenish  boats  of  2,000  tons  in  view  of  transporting 
coal  from  the  coal  mine  districts  of  Sou.th  Limburg  to  the  centre 
of  Holland.     \\"orks   have  been  proposed  to  join  the  canalised 
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river  to  ihe  collieries  but  no  decision  has  yet  been  taken  on  this 

subject. 

The  canah'sed  river  will  have  a  maximum  depth  of  2  m.  (6.5  ft.) 
which  it  will  be  possible  to  increase  to  3  m.  (9.8  ft.)  by  dredging. 

To  realize  this  dredging  the  reaches  will  have  their  floating 
lines  at  a  level  which  will  reach  i  m.  85  to  3  m.  25  (6  to  10  1/2  ft.) 
above  the  average  levels  of  the  Summer  waters. 

The  reaches  will  be : 

Between  Linne  and  Ruremonde,  13  kilometres  (8  1/8  miles) 
long. 

I>etueen  Ruremonde  and  l>elfeld  20  kilometres  (12  1/2  miles) 
long. 

Between  Belfeld  and  Afferden  45  kilometres  {28  miles)   long. 

Between  Afferden  and  Grave  30  kilometres  (18  1/2  miles)  long. 

ll^e  locks  wild  be  set  up  in  channels  with  a  floor  40  m.  (43  yds. ) 
wide  and  a  depth  ot"  3  m.  30  (10.7  ft.)  below  the  lowest  waters. 

The  dimensions  oi  tlie  locks  have  been  fixed  in  view  of  the 
simultaneous  locking  of  two  boats  of  2,000  tons  and  of  a  tugboat. 
The  a\ailable  length  will  be  260  m.  (284  yds.)  with  an  inter- 
mediate head,  the  width  of  the  upstream  and  downstream  heads 
will  bo  ]  \  III.  (15.:^  vds.)  the  depth  on  mitres  3  m.  30  (10.7  ft.) 
at  the  lowest  waters. 

'i'he  lock  chamber  will  be  16  m.   (17.5   vds.)   broad. 

The  maximum  fall  wiili  be  3  m.  65  (12  ft.)  for  the  Linne  lock 
2  m.  75  (9  ft.)  for  the  Ruremonde  one,  and  3  m.  25  (7.37  ft.)  for 
the  others.  The  Linne  lock  is  in  course  of  construction  (in  1920) 
as  to  that  of  Ruremonde  and  the  Linne  weir  the  bank'ino  ^\orks 
have  begun. 

The  initial  .scheme  for  the  Linne  weir  includes  a  navigation 
channel  of  60  m.  (65.6  yds.)  breadth  and  three  <n-erfIo\v  channels 
of  17  m.  (18.5  yds.)  breadth. 

At  Grave  the  construction  of  a  weir  with  a  bridge  above  for 
the  pas.sage  of  a  road  is  under  consideration. 

The  total  cost  of  the  canalisation  works  was  estimated  at  20  mil- 
lion florins  in  1915  One  can  reckon  on  an  amoimt  three  times 
as  high. 

The  works  are  carried  out  by  the  State  which  bears  the  whole 
of  the  expenses,  "j'he  State  will  not  derive  any  direct  returns 
from  navicration. 


—  Sl- 
it is  expected  ;hat  there  will  be  a  traffic  of  2  million  tons  of 
C(/al  tor  the  first  years  after  the  completion  of  the  canalisation; 
this  traffic  Avill  no  doubt  increase  considerably  with  the  industrial 
development  of  Southern   Limburg. 

(From  mformation  stipi)lied,  in  July,  1Q20,  bv 
Mr.  F.  I.  ScHLiNGEMAN',  Engineer  of  the  Ryksivater- 
staat,  at  R uremonde.) 

Bibliography  :  De  Ingenieur,   n°  17  of  1919.  Annales  des;  Tra- 
vaux  publics  de  Belgiqiie,  fascicule  n°  5  of  1919. 
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CONSTRUCTION  OF  THE  LOCK  AND  THE  WEIR 

OF  LINNE 

Lowering  of  the  level  of  the  water  stratum. 

The  lock  and  the  weir  arc  both  buih  in  cuttings  in  the  river. 
The  construction  of  these  art  works  could  therefore  be  entirely- 
done  in  the  drv.  The  bottom  of  the  Meuse  valley  is  composed, 
in  this  part,  of  a  mingiling  of  gravel  and  -sand,  reaching  down 
to  a  verv  great  depth,  and  covered  with  a  laver  of  clay  from  2 
to  3  m.  (6.5  to  9.8  ft.)  in  thickness.  This  ground  is  verv  resist- 
ing and  is  xery  permeable  to  water.  The  sheet  of  water  is  entirely 
dependent  on  the  levels  of  the  rivers  and  follows  \\ith  a  sligiit 
delay  the  fluctuations  of  the  latter. 

The  Site  of  the  lock  \\'as  on  ground  protect rd  bv  a  -iike  against 
the  high  waters  of  the  Aieuse,  whilst  the  site  of  ihe  weir  was  in 
the  winter  bed  of  the  river. 

Tiie  lo\^er  surface  of  the  foundations  of  the  two  work's  is 
situated  at  about  6  m.  (  19.7  Tt.)  Iielow  the  natural  sumniei-  level 
of  the  water  stratum.  It  was  then  evident  that  ro  build  the 
foundations  in  the  drv,  considering  the  nature  of  the  ground, 
there   ought    to   be   \ery   efficacious    draining. 

In  order  to  gather  a  little  information  concerning  tiie  volume 
of  water  which  would  have  to  be  pumped  to  obtain  a  sufficient 
fall  of  the  water  level,  in  1916  close  to  the  place  where  the  lock 
was  to  be  set  up,  a  trial  installation  was  constructed  which  was 
put  to  work.  This  latter  consisted  of  ten  tubes,  of  12  m. 
(13  yds.)  depth  the  5  lower  meters  of  which  were  arranged  as 
filters.  These  tubes  were  united  by  a  collecting  lube,  on  which 
was  placed  through  the  medium  of  an  air  tank,  two  centrifugal 
pumps  with  an  output  of  100  litres  (22  gals.)  per  second,  with 
a  charging  height  of  8  m.  50  (27.88  ft.).  Before  and  whilst 
the  pumping  installations  were  set  going,  the  fluctuations  of 
the  level,  at  the  spot  under  observation  and  in  its  neighbourhood, 
w^ere  watched  by  means  of  hydrometric  tubes.  This  small  trial 
installation  allowed  of  the  lowering  of  the  water  level  bv  about 
3  m.  50  (1J.5  ft.)  with  an  outflow  of  180  Htres  (40  gals.)  per 
second.     Considering   the    results    attained,    it    was    decided      to 
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exhaust  the  lock  and  the  weir  excavations  by  means  of  fiJtring 
tubes;  it  could  be  foreseen  that  in  spite  of  the  g-reat  quantities 
of  water  one  would  have  to  exhaust,  quite  dry  excavations 
would  be  obtained  without  the  bottom  being  entirely  unsettled 
by  the  running  water.  Besides  the  excavations  could  be  thus 
reduced  to  a  minimum.  The  estimates  based  on  the  trial  results 
led  to  the  supposition  that  it  would  be  necessary  to  exhaust  in 
the  two  excavations,  a  maximum  quantitv  of  i,ooo  litres  (220 
gals.)   per  second. 

The  adjoining  plan  shows  in  plan  and  cross  section  the 
draining  installation  established  [or  the  Linne  lock.  This  latter 
was  composed  of  two  separate  installations,  an  upper  one  and  a 
lower  one.  The  pumps  for  the  upper  installation,  with  the  prin- 
cipal suction  tubes,  were  placed  as  low  as  the  water  level  allowed 
it.  With  an  outflow  of  about  500  litres  (110  gals.)  per  seco-nd 
in  the  course  of  clearing  the  excavation  the  lowering  of  the  water 
stratum  b\"  about  4  m.  (13,12  ft.)  was  accomplished,  which 
corresponded  with  the  level  of  the  upper  surface  of  the  floor. 

After  the  excavation  had  been  cleared  and  dried,  the  pumps 
of  the  second  pumping  installation  were  placed  at  this  level,  in 
view  of  still  further  lowering  the  water  If^A^el  by  about  2  m. 
(6.56  ft.).  Ihe  pipes  for  this  lower  installation  were  placed 
inside  the  enclosure  of  steel  pilings  6  m.  (6.56  yds.)  high  which 
surrounded  the  whole  excavalioii,  so  that  rhe  resistance  opposed 
by  this  circumference  to  the  \\'ater  running  liirough  the  soil, 
favoured  tlie  drainage. 

For  the  lower  draining  installation  on  each  long  side  of  the 
exca\'ation,  40  filtering  tubes  were  placed.  These  tubes  carried 
^inc  or  galvanised  iron  nozzles  8  m.  (8.74  vds.)  in  length  and 
o  m.  20  (8  ins.)  in  diameter.  The  lower  part  4  m.  (4.37  yds.) 
in  length,  formed  a  filter  and  was  pierced  nv  slits  18  millimetres 
(6  1/2  ins.")  wide,  so  that  water  passed  through  only  1/5  oi'  the 
nozzle  surface.  Before  placing  the  filtering  tubes,  boring  pipes 
of  o  m.  50  (  T.64  ft.)  diameter  had  been  driven  into  the  ground, 
this  was  offen  very  difficult  to  effect  because  of  the  gravellv  soil. 
After  having  placed  the  filtering  tubes  in  the  centre  of  the  pipes 
the  intermediate  space  ^vas  filled  with  sifted  gravel  so  as  to  form 
an  out.side  filter  around  the  filtering  lube.  Then  the  boring  pipe 
was  drawn  out  and  the  water  pumped  out  of   tiie  filtering  tube. 


DO   

In  ererv  fiUering  tube  a  suctiim  pipe  of  123  millimetres  (5  ins.) 
width  was  himg;  these  suction  pipes  came  out  into  a  principal 
suction  pipe  of  250  millimetres  (10  ins.)  diameter,  conveying 
the  water  to  the  pumps.  On  each  principal  suction  pipe  four 
or  five  Hlterinor  lubes  were  branched.  The  pumps  were  of  cen- 
trifugal t}pe,  capable  of  drawing  80  litres  ( \y  12  gals.)  per 
second  to  a  height  of  12  m.  (30  ft.).  The  pumps  were  coupled 
two  l:)v  two  on  a  common  axle,  actuated  bv  a  portable  steam 
engine  or  bv  a  50  HP.  electrical  motor.  The  electrical  starting 
oif':^red  great  advantages  considering  the  facility  for  mou.nting 
and  working,  but  there  was  one  disadvantage,  thai  it  was  put 
out  of  use  in  case  of  interruption  of  the  current.  That  is  why, 
considering  the  imperious  necessitv  of  continuous  pumping, 
oniv  three  pumps  out  of  nine  were  electricaliv  driven,  the  others 
were  steam  driven.  As  a  result  of  the  extreme  distribution  of 
power  and  01  the  whole  pumping  plant  into  units  entirely  inde- 
pendent of  one  another  there  was  never  a  serious  interruption 
in  th^•  draining.  At  the  beginning  all  th.e  chief  suction  pipes, 
situated  on  the  same  side  of  the  excavation,  were  united  by  a 
continuous  pipe  of  which  the  different  sections  could  be  separated 
bv  sluice- valves.  That  had  been  done  w  ith  the  intention  of  being 
able  to  use  everv  pump  as  a  reserve,  one  for  another.  But  the 
pipes  of  about  300  m.  (32S  yds.)  length  occasioned  difficulties, 
arising  from  the  expansions  caused  by  the  temperature.  Besides, 
it  was  extrt-meiv  difficult  to  conduct  the  air  which  accumulated 
in  these  long  pipes  towards  the  pumps,  and  wfiat  is  more  the 
manv  joints  caused  air  leakage.  Consequently  one  j-apidly 
reached  the  separation  of  the  suction  pipes  of  each  pump.  Also 
on  account  of  the  great  permeability  of  the  .soil,  the  desired 
reserve  was  sufficientl}-  obtained. 

The  portable  steam  engines  wiiicli  dro\e  the  pumps,  worked 
with  surface  conden.saiion.  The  air  pumps  of  the  condensers 
served  at  the  same  time  to  create  a  vacuum  in  the  suction  pipes 
of  the  pumps.  A  good  deal  of  inconvenience  was  experienced, 
mostlv  at  the  beginning  of  the  exhaustion  works,  because  of  the 
presence  of  air  in  the  pipes,  which  prevented  the  pumps  from 
developing  their  total  capacity.  Different  remedies  were  tried 
without  result.  It  had  to  be  decided  to  increase  the  number  of 
pumps  so  as  to  compensate  for  the  decrease  of  their  capacity." 
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An  enhir|T;-inq-  of  the  pump  blades  likewise  contributed  to  improve 
the  situation.  For  the  lower  draining  installations,  where  the 
suction  height  was  less,  the  above  mentioned  disadvantage  was 
experienced  in  a  lesser  degree  also. 

The  above  described  pumping  installation  permitted  the 
keeping  of  the  basement  excavation  entirely  dry  during  the  coiu-se 
of  the  .Summer  T020  at  the  (jrdinar}  summer  level  of  the  Meuse. 
The  greatest  quantity  of  water  pumped  reached  about  1,200  litres 
(270  gals.)  per  second  and  the  greatest  lowering  of  the  stratum 
level  about  6  m.  30  (21.2  ft.)  between  tfie  sides  of  the  plank 
enclosure. 

The  variations  of  the  level  of  the  water  stratum  in  the  neigh.- 
bourhood  of  the  work  were  watched  by  means  of  sounding  tubes. 
The  lovv'ering  of  the  water  level  is  noticeable  to  about  1,500  m. 
(1,640  yds.)  from  the  excavation.  Durmg  the  course  of  the 
very  dry  Summer  of  1921,  the  exhaustion  was  considerably  less 
than   that  expected. 

The    usefulness    of    the    filtering    pipes    installed    inside       the 
enclosure  was  clearly  sh.nvn.     At    the    time    of    the    maximum 
lowering,   a  difference  of  o  m.   80  to    i    m.    (2.6  to   3. 28  yds.) 
between  the  water  levels  on  the  two  sides  of  the  enclosure,  was 
noticed. 

The  worlss  on  the  Linne  locks  were  begun  in  .\pril,  191Q.  In 
the  course  of  the  Summer  of  the  same  year,  excavations  were 
made  wliich  included  a  clearance  of  160,000  mi,  (208,000  cub. 
yds.).  One  expected,  during  tiie  course  of  that  year,  to  be  able 
to  take  down  the  planking  but  the  steel  pilings  Mere  note  delivered 
in  time. 

In  J920  the  levels  of  the  Meuse  remained  such  that  the  drving 
of  the  excavation  was  not  possible  till  May.  When  the  planking 
had  hcen  pulled  down  in  August,  the  concrete  works  could  be 
commenced.  The  lock  is  entirely  built  of  concrete  which  is 
composed  of  i  part  of  cement,  3  parts  sand  and  6  parts  gravel. 
The  concrete  of  the  lock-he^id  aprons,  v/hich,  in  order  to  be  able 
to  resist  the  under  pressure  when  the  locks  are  emptied,  are 
provided  with  a  strong  armature,  is  alone  composed  of  i  part 
of  cement,  2  parts  of  sand  and  3  parts  of  gravel.  All  of  the 
concrete  walls  have  remained  bare.  In  order  to  obtain  a  smooth 
facing  sheet   iron   cases  were  used.     These  cases  were  movable 
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and  alloAved  of  the  construction  of  sections  of  walls  it  m. 
(i2  yds.)  long  directly  on  the  whole  height.  For  handling  the 
concrete  tv/o  3  ton  cable  cranes  wt.-re  installed  of  which  the  cables 
stretched  across  the  width  above  the  excavation.  The  delivery 
of  these  machines  was  greatly  delayed  through  the  then  unfavor- 
able circumstances.  The  concreting  could  consequently  only 
be  partlv  completied,  when  the  high  waters  of  the  Meuse,  last 
December,  made  the  c  ontinuation  of  the  works  impossible. 

In  192 1,  the  lock  was  terminated,  70c  tons  of  metallic  piling 
had  been  employed  and  38. 000  m3  (39,700  cub.  yds.)  of  concrete. 

The  aqueduct  and  sluices  as  welil  as  the  electric  equipment 
are  in  course  of  construciion  at  the  present  moment  (January, 
1922). 

'J'he  draining  installation  for  the  excavation  of  the  T.inne  weir 
is,  in  principal  order,  the  same  as  that  for  the  lock',  with  the 
onlv  difference  that  special  filtering  pipes  for  the  upper  draining 
ha^•t■  not  been  fixed  up,  but  after  having  sufficiently  lowered  the 
water  stratum  bv  means  of  a  lew  pumps,  the  consecutive  plant 
was  immediatelv  fixed  up  at  the  definite  level.  Eight  pumps  of 
30  horse  power  each  are  necessary  to  obtctin  the  maximum 
lowering.     The  draining  was  also  quite  successful. 

\\^hen  in  1920  the  excavation  has  been  cleared  and  the  greater 
part  of  the  piling  had  been  pulled  clown,  the  bottom  of  the  weir, 
the  abutments  and  the  piles  in  the  river  were  placed  and  also 
a  part  of  the  front,  aprons.     The  weir  will  be  finished  in  1922. 

As  for  the  lock  the  whole  of  the  masonry  work  is  in  uncovered 
concrete,  only  the  corners  and  the  recesses  are  rttted  with  iron 
armatures.  I  he  weir  will  have  two  fish  ladders  of  the  Engineer 
Denil  type. 

The  .finishing  of  the  new  reach  of  the  river  in  which  the  lock 
stands,  and  the  access  channels  to  the  lock  will  require  still 
some  more  time.  But  it  is  probable  that  the  works  can  be  put 
mto  service  m    1923. 

iSupplementarx  notes  supplied  in  IQ22.  by  Mr. 
Schlixge:\iax,  Ingenicur  dii  Rijkszvatcrstaat,  at  Ritre- 
monde.) 


iVt  rVutii?£   Ci   Vi3c'    o.   (r,'uewVC 


Barrage  el  ecluse  =  Weir  and  lock.  —  Terrains  houillers  =  Coal  fields 


&ctlt?l?c    I  •50.000. 


Mi^;' 


£tlitte  w      L/Mttrt 


'ROERMOND 


Situation  des  barrages  et  des  ecluses  a  Linne  et  a  Roerniond  =  Position 
of  the  weirs  and  locks  at  Linne  and  at  Roerniond.  —  Chemin  de 
far  =■  Raihvav. 
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I.   INLAND   NAVIGATION 


B.  CANALS 
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JUNCTION  CANAL  FROM  THE  MEUSE 
TO  THE  WAHAL 

The  act  of  the  12th  of  June,  igi5,  authorised  the  canalisation 
of  the  Meuse  between  Maastricht  and  Grave  (see  map  of  the 
Aleuse)  and  also  the  construction  of  the  canal  linking  up  the 
Mensc  near  Mook  and  the  Wahal  near  Nimegue.  The  object 
of  this  canal  is  to  join  the  Meuse  to  the  large  Dutch  rivers;  it 
may  be  considered  as  forming  the  continuation  of  the  canalised 
Meuse. 

The  canal,  including  the  fore-ports,  will  be  13  kil.  4  (8  3/8 
miles)  long.  It  will  be  accessible  to  the  Rhenish  boats  of  2,000 
tons,  which  are  100  m.  (109  yds.)  long.  12  m.  (13  3^ds.)  wide 
and  have  2  m.  80  (9.1  ft.)  draught;  their  emergency  v.hen  emptv 
reaches  6  m.  75   (22.13  ^^•)   maximum. 

The  dimensions  of  the  locks,  v  hich  will  be  provided  with  an 
intermediate  head,  will  be  estaiolished  in  prevision  of  the  lockage 
of  a  train  of  boats  comprising  a  tug  and  two  2,(.X30  ton  boats, 
the  available  length  of  these  works  w^ill  be  of  260  m.  (279  vds.), 
the  breadth  of  the  Wahal  lock  will  be  14  m.  (i5.3  yds.)  and 
j6  m.  (  17.5  }ds.)  that  of  the  Meuse  one,  which  will  remain  open 
during  the  greater  part  of  the  year,  the  mitre  depth  is  3  m.  80 
(12.4'ft.). 

The  canal  trench  separating  the  two  locks  will  be  40  m.  (43.7 
vds.)  wide  at  the  bottom  with  inclined  slop'^s  of  12/4.  The  depth 
will  be  4  m.  (13.1  ft.)  in  the  axis  and  3  m.  30  (10.7  ft.)  at  the 
sides  below  the  minim imi  water  line.  The  fore-ports  will  be 
60  m.  (65.6  yds.)  wide  at  the  bottom. 

The  fixed  bridges  will  have  openings  of  60  m.  (65.6  yds.).  It 
is  proposed  to  place  draw-bridges  at  the  locks.  All  these  works 
will  present  a  clearance  of  7  m.  (23  ft.)  above  the  maximum 
Aater  line. 

The  minimum  radius  adopted  for  the  canal  curves  reaches 
2,000  m.  (2,187  yds.)  and  for  the  fore-ports  1,500  m,  (1,640  vds.). 

The  dikes  have  a  minimum  breadth  of  10  m.  (10.9  yds.)  at 
the  top. 

To  facilitate  navigation  towards  the  fore-port  of  the  canal,  the 
bed  of  the  Meuse,  below  Mook,  will  be  transferred  to  a  distance 
of  1,700  m.   (1,860  yds.). 
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The  works  acluallv  in  course  of  execution  will  give  rise  to 
an  outlay  of  15  to  20  million  florins  including  the  expropriations. 
This  expense  will  be  borne  by  the  Stale. 

The  construction  of  ports,  landing  and  disemharlang  stages 
will  be  borne  entirelv  b\  the  boroughs  and  others  interested  in 
the  matter. 

Circulation  on  the  canal  will  be  free  of  all  tolls. 

It  is  presumed  that  this  traffic  will  be  very  great. 
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WESSEM   NEDERWEERT   CANAL 

The  canal  from  W'essem  to  Xederweert  actualh'  in  course  of 
construction  (i)  will  join  the  canalised  Meusc  near  Wessem, 
4  kilometres  (2  i '2  miles)  alcove  the  T>inne  weir,  to  the  Zuid- 
^^"illemsvaart,  near  Xederweert. 

Simultaneously  with  the  construction  of  diis  canal,  the  Zuid- 
\A'iIlemsvaart  will  be  deepened  from  Xederweert  to  lock  11°  14, 
which  will  be  demolished;  the  upper  reach  of  the  new  canal  will 
then  extend  from  Xederweert  to  lock  n"  13  of  the  Zuid-Willems- 
vaart. 

Two  locks  will  be  built  respect ivelv  above  Xederweert  and 
the  Xoordervaart  for  the  jumtion  with,  the  Zuid-Willemsvaart. 

The  Wessem-Xederweert  canal,  of  a  total  ienc:th  of  17  kilo- 
metres (  10  5/8  miles)  will  include  two  reaches,  an  upper  reach 
in  free  communication  with  the  Zuid-AVil'emsvaart  (water  line 
78  m.  30  + X.  A.  P.)  and  a  lower  reach  for  the  junction  with  fjie 
canalised  Meuse  (maximum  water  line  2,";  m.  50-f-X.  A.  P.  and 
a  mii"'innmi  water  line  20  m.  40+ X.  A.   P.)- 

A  lock  near  Pannheel  will  compensate  the  minimum  difference 
of  level  of  8  m.   10  (26.6  ft.)  between  the  two  reaches. 

The  width  of  the  lock  Heads  will  be  7  m.  50  (8.2  yds.),  the 
mitre  depth  2  m.  30  (8  ft.),  the  leno;th  of  the  chamber  150  m. 
(160  vds.).  its  width  7  m.  50  (8.2  yds.). 

As  maximum  dimensions  of  the  500  ton  barges  which  will 
navig-ate  on  the  canal,  the  following  have  been  adopted  :  a  leng^lh 
of  (to  m.  (65.6  vds.),  a  width  of  7  m.  (7.65  yds.),  a  draught  of 
I  m.  (;o  {(-.2  il.)   and  an  emergency  of  5  m.   (iO.i  ft.). 

The  normal  width  at  the  bed  of  the  canal  will  be  16  m.  (  17.5 
yds.),  this  width  will  be  raised  to  20  m.  (21.S  yds.)  in  the 
curves  of  a  radius  less  than  or  equal  to  500  m.   (547  yds.). 

The  depth  will  be  2  m.  50  (8  ft.)  at  both  sides  and  2  m.  70 


(I)  See  map  of  the  canalised  Meuse,  p.  58. 
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(8,6  ft.)  in  the  axis  of  the  canal  ;  the  slope  of  the  bank  will  be 
I  :  3  below  the  water  level  and  i  :  2  above  the  same  level. 

When  expropriating-  the  necessary  land  the  widening  of  the 
section  was  taken  into  account,  in  order  that  the  canal  might  be 
accessible  to  the  largest  barges  which  will  navigate  in  the  cana- 
lised Meuse. 

The  protection  of  the  banks  will  be  of  the  same  type  as  that 
of  the  Willielmina  canal  described  in  the  «  Notes  on  Works  in 
proig"ress  or  completed  in  1913  ».  (Belgium  and  Holland,  p.  120.) 

To  realize  a  saving  it  is  proposed  to  partiailily  replace  the  sA^stem 
of  protection  by  rush  plantations. 

For  the  inner-reach,  which  will  communicaite  with  the  Meuse 
and  which  will  have  a  variable  level,  the  slopes  will  be  covered, 
above  the  minimum  water  level,  with  a  coat  of  clay  covered  with  a 
stone  stepping. 

The  water  supply  of  the  canal  is  onlv  partiallv  assured  bv  the 
water  from  the  Zuid-WiMemsvaart,  It  will  consequentlv  be 
necesLsary  to  insta'l  a  set  of  pumps  at  the  Panheel  loci-:  to  raise 
the  waters  of  the  lower-reach. 

Only  fixed  bridges  will  be  buiilt  on  the  canal. 

The  rai'hvay  bridge  for  the  Weert-RuTemonde  railwav  will  be 
built  of  steel,  with  a  clearance  of  5  m.  40  (17.7  ft.)  over  the  entire 
width  of  the  canal. 

Tlie  road-bridges  vvill  be  built  of  reinforced  concrete,  adopting 
a  cantilever  type  with  a  clearance  of  6  m.  2  ( 17  ft.)  on  a  width- 
of  16  m.  (17.5  yds.). 

All  the  bridges  pass  over  the  canal  as  well  as  the  tow-path  the 
rail\\''a\'  bridge  passes  over  the  lateral  dikes  also. 

The  canal  will,  as  we  have  alreadv  said,  link  the  ?ifeuse  to  the 
Zu  id-Willem  s  vaart . 

It  being  understood  that  the  canalised  Meuse  will  constitute 
in  future  the  principal  way  for  the  transport  of  Limburg  coal 
and  that  the  Zuid-Wiillemsvaart  with  the  corresponding  Wilhel- 
mina  canal  Avill  pass  through  the  industrial  centres  of  Brabant,  the 
Wessem-Nederwecrt  canal  is  destined  to  facilitate  the  communi- 
cations between  the  Limburg  cx)ail  mines  and  these  i'udustrial 
centres. 
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Under  this  head  a  rather  important  traffic  is  expected,  parti- 
cularly in  the  transport  of  coal. 

The  costs  of  the  execution  of  the  works,  exclusively  borne  by 
the  State,  Avere  estimated  in  1916  at  4  million  florins,  including 
the  improvement  works  of  the  Zuid-Willemsvaart. 

According  to  all  probability,  this  estimate  will  be  considerably 
exceeded,  and  the  real  amount  for  the  works  v.-ill  be  from  14  to 
16  million  florins. 

(From  inform-ation  supplied,  in  Scptonhcr,  J920.  by 
Mr.  C.  Hevning,  Engineer  at  Ruremonde.) 
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TWENTHE-RHINE   CANAL 

The  canal  from  Twenthe  (Eastern  part  of  the  province  t>f 
Overvssel)  to  the  Rhine,  wilil  commence  near  Pannerden  (the 
Wahal  bifurcation)  and  will  end  at  Enschede,  passing  through 
A^orden,   Lochem,  Goor  and  Hengelo. 

Between  V^orden  and  Lochem  a  junction  canal  to  the  Yssel 
near  Zutphen  has  been  provided  for. 

Besides  this,  the  three  foJlowing  branches  are  foreseen  :  Goor 
to  Almelo,   Engelo  to  Borne  and  Enschede  to  Ondenzaal. 

'J'he  lengih  of  the  Rhine  canal  to  Enschede  is  83  kilometres 
(51  7/8  miles)  that  of  the  others  is  approximately  40  kilometres 
(25  miles) . 

The  carr\-ing  out  of  the  works  was  decided  by  the  act  of  the 
4th  of  November,  1919. 

The  objecL  aimed  at  was  in  the  first  place  to  link  the  great 
industrial  centres  of  1  wenthe  to  ihi-  navigable  water  system  ;  se- 
condJv,  the  portion  of  the  canal  comprised  between  the  Rhine 
and  the  junction  canal  at  Yssel  will  torm  >\ith  this  latter  w'ater- 
course  a  lateraJ  canal  which  the  large  boats  will  use  during  the 
low  water  period,  when  the  depth  of  the  upper  part  of  the  river, 
though  regularised,  will  not  allow  them  to  navigate.  Between 
Zutphen  and  the  Zuiderzee  the  Yssel  is  deeper. 

The  normal  width  of  the  bed  of  the  canal  will  be  17  m. 
(17.5  yds.)  and  there  wi'll  be  veering  basins.  The  depth  will 
be  3  m.  (9.8  ft.)  in  the  axis  and  2  m.  60  (8.1  ft.)  at  the  sides, 
below  the  normal  water  level.  The  slope  of  the  banks  will  be 
4  :  I  below  the  water  and  then  3:  i  and  2:1.  The  width  at  the 
water  line  will  be  32  m.  60  (35.6  yds.),  the  water  section  wiM 
have  a  surface  of  70.8  m2   (84.59  sq.   vds.). 

The  proposed  dimensions  will  allow  of  towing  600  ton  boats; 
the  possibility  of  a  future  enlargement  for  the  traffic  of  2,000  ton 
boats,  has  been  taken  into  account. 

The  600  ton  boats  generallv  have  a  length  not  exceeding  60  m, 
(65.6  vds.)  a  width  of  8  m.  (26.24  ft.)  and  a  draught  of  2  m.  40 

(7^9  ft.)- 

In  order  to  redeem  the  difference  of  level  at  Enschede  the  con- 
struction ol*  four  locks  in  the  principal  canal  has  been  planned, 
three  with  a  fall  of  6  m.  25  (20.5  ft.)  and  one,  near  the  Rhine, 
of  a  variable  fall  according:  to  the  level  of  the  river. 
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The  first  rieach  is  67  kil.  7  (42.3  miles)  long  and  the  canal 
having,  at  Almflo,  tlie  same  le\oi  as  tliis  reach  cjf  ihe  principal 
canal,  it  wiJl  only  Ix?  necessar\^  to  pjiss,  between  this  locality 
and  the  Rhine,  a  distance  of  81  kilometres  (50  5/8  miles),  one 
Icvck,  the  Rhine  one. 

I'he  lock  heads  will  have  an  entrance  width  of  8  m.  50  (9.2  yds.) 
and  the  mitre  depth  will  be  3  m.  (9.84  ft.).  'Ilie  chambers  of 
the  locks  will  be  16  m.  (17.49  yds.)  or  9  m.  (9.84  yds.)  wide 
according  to  the  importance  of  the  presumed  traffic  and  70  m. 
(76.5  yds.)  long. 

The  locks  with  a  fall  of  6  m.  25  (20.5  ft.)  will  !)e  proA^'ded 
with  economy  basins. 

The  future  construction  of  a  lock  of  smaller  dimensions  beside 
the  big  locks  has  been  foreseen. 

The  bridges  wmH  generallv  be  fixed  bridges  with  5  m.  (16.4  ft.) 
clearance  abov'C  the  water  level. 

The  feeding  of  tlie  system  will  be  carried  out  principally  by 
the  Rhine  Avater  bv  means  of  jDumps  to  be  placed  at  the  right  of 
the  locks. 

The  provisional  estimate  for  the  works  amounts  to  28  mil- 
lion florins,  according  to  1914  prices. 

The  work  will  be  carried  out  at  the  expense  of  the  State  with 
grants  from  the  province  of  Overvssel,  from  the  interested  Bo- 
roughs and  numerous  participants  (Societies,  Manufacturers, 
Bankers,  etc.)  ;  the  law  approving  the  construction  of  the  canaJ 
requires  a  grant  from  those  interested  to  the  amount  of  7.8  million 
florins. 

The  (\-inaI   will   he  exonerated   from   all   dues. 

No  conjecture  is  possible  concerning  the  future  development 
of  the  traffic;  it  is  to  be  presumed  that  the  latter  will  comprise 
more  especiallv  transports  of  coal,  raw  materials,  building  ma- 
terials and  perhaps  also  manure,  because  the  districts  crossed  are 
not  fertile. 

(From  information  supplied,  in  Au<^itst,  igjo,  hy 
Mr.  D.  A.  Van  Hevst,  Ingenieur  dii  }]'at('rstaat,  at 
the  Hague.) 

Bibliography  :  See  De  Ingenieur,  n°  41  of  1917,  See  also  <;  Re- 
port of  the  9th  May  of  an  Official  Commission,  Van  Cleef,  Spiu 
library,  at  the  Hague.  Annales  dcs  Travaux  publics  de  Belgique, 
fascicule  n"  4   of    1920. 
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CANAL  FROM  AMSTERDAM  TO  THE  NORTH  SEA 

Works  for  the  enlarging  and  deepening  of  the  Canal  from  Am- 
sterdam to  the  North  Sea  (see  also  Ijmuiden  harbour,  p.  98), 
have  been  approved  b}-  the  law  of  the  2nd  of  January  191 7. 

lliey  have  for  object  to  appropriate  the  canal  for  the  passage 
of  the  largest  steamers  bv  increasing  the  depth  to  15  m,  (49.2  ft.) 
below  the  low  water  mark  and  the  breadth  at  the  bottom  to 
'GO  m.  (109  yds.)   (see  annexed  transversal  section). 

The  estimate  for  the  works,  made  out  before  the  war,  is 
6,500,000  florins. 

Two  ihirds  of  the  expenses  will  be  borne  by  the  State  and  one- 
third  bv  the  Province  of  Northern-Holland  and  bv  the  City  of 
Amsterdam. 

There  are  no  toll  dues  on  the  canal. 

(From  informaiion  supplied,  in  Atigiist,  J()20,  by 
■\Ir.  f.-C.  Van  dhx  Hrofck,  Ingenieur  du  Watcrstaat, 
Vosinsstraat,  4,  at  Amsterdam.) 
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WATERWAY    FROM   DORDRECHT 
TO    THE   NORTH    SEA 

The  existing'  maritime  waterway  from  the  North  Sea  to  Dor- 
drecht harbour,  situated  on  the  «  Mallegat  »,  is  formed  by  the 
«  Goereesche  Zeegat  »,  the  u  Haringvh'et  »,  the  <(  Hollandsch 
Diep  »,  the  «  Dordsche  Kil  »  and  the  (c  Malk-gat  )> ;  it  is  indicated 
by  a  thick  black  hne  on  the  adjoining-  map  showing  the  whqle 
of  the  tidal  rivers  in  the  region  of  Rotterdam  and  Dordrecht  to 
a  scale  of  i  :  100,000. 

This  old  waterway  does  not  answer  any  longer  to  the  recjuire- 
ments  of  modern  navigation  ;  from  time  to  time,  sandbanks  are 
formed  in  it,  whilst  in  the  ((  Goereesche  Z':'egat  »  particularly 
in  the  "  Slykgat  »,  the  maintenance  of  a  sufficient  depth  by 
dredging   must  be  considered  as   impossible. 

During  the  (^ourseof  the  last  years,  in  normal  times,  o.ne  could 
only  reckon  on  a  depth  of  60  decimetres  (19.6  ft.)  above  high 
tide,  so  that  l^ordrecht  harbour  is  no  longer  accessible  to  boats 
drawing  65  dcms.  (21.3  ft.)  which  was  originally  ilie  end  in  \iew. 

But  the  great  interest  attributed  by  the  Municipality  of  Dor- 
drecht to  through  communication  with  the  sea,  especially  after 
the  constructi(m  (1914-1915)  of  the  sea  port,  situated  on  the 
«  Mallegat  »,  was  recogniz^ed  by  the  Government,  and  the  15th  of 
March,  1917,  the  latter  presented  the  draft  of  an  act  for  the  con- 
struction of  a  maritime  waterway  from  Dordrecht  to  the  North 
Sea . 

This  draft  was  adopted  and  the  26th  of  April,   1918,  the  order 


Translation  of  French  terms  «  planche  n"  C.  » 

Maritime  waterway  from  Dordrecht  to  the  North  Sea  by  the  Oiule  Maas 

Passe  navigable  a  construire  presentant  un  mouillai^e  minimum  de  70  d,m. 
a  maree  basse  (85  d.m.  a  maree.haute)  =  Navigable  channel  to  be  constucted 
offering  a  minimum  depth  of  23  ft.  at  low  tide  27.9  ft.  at  high  tide).  —  Epis 
transversaux  et  digues  longitudinales  a  construire,  dont  la  crete  s'elevera  a 
la  cote  de  maree  basse  =  Transversal  groins  and  longitudinal  dikes  to  be 
constructed,  the  crest  of  which  will  rize  to  low  water  level,  —  Lignes  limi- 
tant  le  lit  normal  nouveau.  =  Line  showing  the  limit  of  the  new  normal  bed. 
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was  given  tor  the  construction  by  tlie  State  of  a  maritime  water- 
way, presenting  at  high  tide  a  channel  of  8  m.  5  (27.9  ft.)  depth 
on  a  width  of  50  m.  (54.7  yds.)  and  a  depth  of  7  m.  50  (24.5  ft.) 
on  a  width  of  100  m.  (  loy  \ds.).  Then  ships  having  a  draught 
of  75  to  80  dcms.  (23.5  to  26.2  ft.)  will  be  able  to  ascend  the 
waterwaN-  10  Dordrecht  and  vice-versa. 

The  new  maritime  waterway  will  not  be  however  realised  by 
im|3r()\ing  tiie  existing  waterway,  that  of  the  «  Goereesche~Zee- 
gat  )) ;  technical  and  military  reasons  being  opposed  thereto.  It 
iV.all  be  formed  by  the  u  Oude  Maas  )»  the  regularisation  of  which 
will  be  completed  to  this  end,  and  by  the  lower  part  of  the  Rot- 
terdam ^iver\\a^',  called  «  Scheur  )>,  as  the  dotted  line  on  the 
map  shows  to  a  scale  of  i  :  25,000.  The  junction  between  the 
(>  Oude  Maas  »  and  the  «  Scheur  »  will  be  formed  bv  the 
((  Xoordgeul  >>  t'le  turning  of  which  in  th;^  Sourh-Eastern-Xorth- 
^^'estern  direction,  is  a  part  of  the  improxement  works  of  the  Rot- 
terdam riverway  in  course  of  execution. 

Another  solution  might  ha\'e  been  suitable  for  the  Dordrecht 
Maritime  waterway,  bv  adopting  a  line  passing  through  the 
rivers  «  Noord  and  Nieuv\e  Maas  (along  Rotterdam)  ;  dredging 
of  relative  little  importance  would  have  been  sufficient  to  this 
effect.  Rut  tlie  solution  had  to  be  given  up  by  reason  of  the 
inconvenience  io  navigation  arising  from  the  existence  of  two 
bridges  with  heavy  traffic,  to  wit:' a  bridge  on  the  «  Xieuwe 
Maas  »  near  Rotterdam  and  another  (m  the  «  Oude  Maas  »  near 
Do'ixlrecht.  It  is  true  that  two  bridges  likewise  pass  over  the 
adopted  line,  but  we  are  here  speaking  of  tramway  bridges,  on 
which  the  traffic  is  much  less  important  than  on  the  railway 
bridges,  of  w  hieh  w'e  have  jusi  been  speaking,  and  which  impede 
navigation  by  the  c  Noord  ». 

The  final  plans  for  the  maritime  waterway  to  be  constructed 
are  being  worked  out.  While  awaiting  the  execution  of  the 
works,  it  has  been  necessary  to  remedy  the  inconve;- 
nience  for  navigation  resulting  from  the  pronounced  curves  in 
the  portion  of  the  navigable  waterway  <(  Oude  Maas  >;  (near  Dor- 
drecht) ((  Port  Mallegat  »  by  establishing  a  direct  junction,  be- 
tween this  port  and  the  <(  Oude  Maas  »  across  the  Isle  of  Krabbe. 
This  cutting  will  be  accompagned  by  the  closing  of  the  «  ?ilal- 
legat  »  by  dikes  near  the  lower  and  upper  mouths  and  the  reopen- 
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ing  (jf  the  n  Krabbe  »,  blocked  at  the  present  moment.     These 
works  are  marked  on  the  maps  by  thick  dotted  lines. 

It  has  been  approved  that  the  new  maritime  waterway  should 
have  a  normal  breadth  of  f5o,m.  (160  yds.)  at  the  ((  Oude  Maas  » 
and  the  ><  Krabbe  >>  branches;  this  width  will  increase  regularly 
to  280  m.  (299  yds.)  above  the  mouth  of  the  «  Spui  )>.  Below 
this  mouth  the  width  will  be  200  m.  (218  yds.)  and  will  increase 
regularly  to  260  m.  (279  yds.)   m^ar  the  <<  Xoordgeul  ». 

The  lop  of  the  transversal  groins,  which  widl  have  to  be  built 
\\)v  the  regularisation  of  tlie  «  Oude  JNlaas  »  wild  rise  to  the  low- 
tide  level,  so  as  to  diminish  ever  so  little  the  section  of  this  river, 
which  can  be  considered  as  the  flux  basin  of  the  «  Scheur  ». 

The  quantity  of  sand  to  be  raised  by  dredging  is  estimated 
at  6.5  million  m3  (8  1/2  million  cub.  yd-s.).  The  dredgings  will 
be  deposited  on  grounds  to  be  expropriated  on  the  two  banks. 

The  total  cost  of  the  works  of  the  Dordrecht  maritime  waterway 
has  been  estimated,  according  to  pre-war  prices,  at  4  million  flo- 
rins. To  this  amount  must  be  added  the  cost  of  the  transforma- 
tion of  tlie  lramwa\-  bridge  near  Barendrecht  which  is  estimated 
at  160,000  florinis. 

Under  actual  conditions,  the  execution  of  the  works  will  cost 
more  than  double  the  estimates. 

The  works  to  be  carried  out  by  the  State  will  only  be  started 
when  those  interested  (the  town  of  Dordrecht,  the  Chamber  of 
Conimerce,  etc.),  have  taken  upon  themselves  to  intevene  to  the 
extent  of  10  p.  c.  in  the  expenses. 

(From  information  supplied,  iu  ig20,  by  Mr.  .\. 
Marinkri.lk,  Ingenieur  en  Chef  Directenr  du  W'aler- 
staot,  V.  d.  Spiegelstroat,  ig,  at  the  Hague.) 

Bibliography  :  See  De  Ingenieur,   igiS. 

See  also  Annales  des  Travaux  publics  de  Belgique ;  fasci- 
cule 4  of  1920. 
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WATERWAY    FROM    ROTTERDAM 
TO    THE    NORTH    SEA. 

The  maritime  waterway  between  Rotterdam  and  the  North  Sea 
35  isilomelres  (20  5'S  miles)  in  len,e^th,  is  formed  by  the  rivers 
«  Nieuwe  Maas  »  and  ((  Scheur  »  and  by  the  cutting  of  the  Hook 
of  Ilolland,  called  ((   Doorgraving  ».  •  .  . 

The  excavation  works  of  this  navigable  vv'aterway  were  begun 
in  1863.  In  1896  the  maritime  waterway  could  be  considered 
as  finished  with  a  depth  of  65  decimetres  (21.3  ft.)  at  low  tide, 
as  provided  for  at  the  commencement  of  the  work,  and  which 
the  passage  offered  on  a  sufficient  width.  This  depth  has  been 
maintained  by  dredging,  and  at  the  river  mouth  two  low  jetfcies 
liave  been  built,  which  extend  as  far  as  the  desired  sea  depth. 

But  a  little  later,  the  65  decimetres  (21.3  ft.)  depth  at  low  tide 
in  the  navigable  channel  (75  decim.  (24.5  ft.)  at  the  mouth  at 
low  tide)  no  longer  answered  the  new  requirements  of  navigation. 
In  view  of  satisfying  these  requirements,  after  1896,  the  carrying 
out  oi  important  improvements  were  proceeded  with,  the  last  of 
which,  approved  by  the  act  of  May  1908,  were  finished  in  191 5. 
These  works,    which   consisted,   on   one  side,   in    deepening  by 


Translation  of  French  terms  «  Planche  n''  i.  » 

Amelioration  cle  la  voie  maritime  de  Rotterdam  a  la  mer  du  Nord 
—  Improvement  of  the  maritime  waterway  from  Rotterdam  to  the  North  Sea. 
avec  rectificatioa  du  fieuve  en  amont  et  en  aval  de  Maassluis  =  with  rectifi- 
cation of  the  river  above  and  below  Maassluis.  —  Passe  navigable  a  cons- 
truire  presentant  un  mouillage  minimum  de  100  (So)  dM.  a  maree  basse 
ii5  (gS)  a  maree  haute)  :=  Navigable  channel  to  be  constructed  offering  a 
minimum  depth  of  32.8  ft.  (26.24  ft.)  at  low  tide  (36.25  ft.)  (3i  ft.)  at  hii^h 
tide).  —  Cette  passfe  navigable  sera  approfondie  regulierement  depuis  le 
Kiimsloot  jusqu'a  la  ligne  des  fonds  de  120  dM.  a  maree'  basse  dans  la 
mer  =  This  navigable  channel  will  be  regulary  deepened  from  Krimsloot  to 
the  low-tide  depth  at  sea  of  42.6  ft.  —  Epis  bas  transversaux  a  rehausser  = 
Low  groins  to  be  raised,  —  Terrains  destines  au  depot  des  deblais  =  Land 
set  aside  for  depositing  dredgings. —  Lignes  limitant  le  lit  normal  nouveau 
;=  Lines  limiting  the  new  normal  bed.  —  Digues  longitudinales  dont  la 
Crete  s'eleve  a  la  cote  de  4  m.  —  maree  basse  =  Longitudinal  dikes  the  crest 
of  which  rises  to  the  level  of  i3.i2  ft.  below  low  water. 
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dredging  some  sections  of  the  navigable  cliannel,  whicli  did  not 
afford  the  necessary  depth,  and,  in  part,  in  prolonging  the  jetty 
south  O'f  the  mouth  in  a  S-  W.  direction,  resulted  in  the  creation 
of  a  continuous  channel  of  a  minimum  breadth  of  150  m.  (160 
yds.)  with  a  minimum  depth  of  S  m.  (26.2  ft.)  below  low  tide 
(9  m.  50  (31  ft.)  at  high  tide)  thus  on  a  width  of  about  100  m. 
(109  yds.)  a  depth  of  about  8  m.  50  (28  ft.)  below  low  tide 
(10  m.  (32.8  ft.)  below  high  tide).  An  important  improvement 
has  also  been  realised  at  the  river  mouth,  and  at  high  tide  large 
ships  drawing  9  m.  30  (29.5  ft.)  have  been  able  to  navigate  o^n 
the  maritime  waterway  in  both  directions  between  the  North  Sea 
and  Rotterdam. 

Because  of  the  increase  in  the  size  of  the  transatlantic  liners 
Farlliament  voted  a  Bi^ll  the  2nd  of  January  1917,  approving  a 
number  of  improvement  worlcs  in  view  of  rendering  Roitlerdam 
acressible,  al  high  tide,  to  ships  having  a  draught  of  12  m.  20 
(40  ft.),  which  means  increasing  the  necessary  depth  to  12  m.  50 
(41:  ft.)  at  hig-h  tide  or  11  m.  (36  ft.)  at  low  tide. 

A  cliannel  offering  a  depth  of  11  m.  50  (37.7  ft.)  only  at  high 
tide  or  to  m.  (2,2.8  ft.)  at  low  tide  must  however  be  sufficient 
to  begin  with,  although,  tJo  Heckon  with  the  pitching  of  the 
ships  when  the  .sea  is  rough,  the  depth  at  the  mouth  of  the  river 
will  be  brought  to  12  m.  50  (ji  ft.)  below  high  tide  level. 

The  width  of  the  channel  offering  a  minimum  depth  of  37.7  ft. 
at  high  tide,  has  been  fixed  at  100  m.  .(109  3'ds.)  whilst  a  mini-, 
mum  depth  of  9  m.  50  (31   ft.)   will  be  obtained  on  a  breadth 
of  200  m.  (218  vds.).     This  breadth  will  go  on  increasing  from 
the  ((  Krimsloot  »  up  to  the  mouth. 

The  worksl  ^^•hich  have  just  been  outlined  are  in  course  of 
execution;  they  include: 

a)  The  dredging  of  a  volume  of  about  8  million  m3  (10,200,000 
cub.  vds.)  estimated  at  2.5  million  florins  according  to  pre-war 
prices. 

b)  The  regidarisation  ivorhs  in  he  continued  in  the  section  of 
the  river  a  het  Zuiden  »  extendinp^  hetiveen  Poorterhaven  and 
Krimsloot  by  means  of  raising  the  existing  groins.  The  cost  is 
estimated  at  the  sum  of  half  a  millUon  florins. 

c)  The  deviation  of  the  a  Noordgeul  »  in  the  S.  E.-N.  W.  direc- 
tion to  turn  the  u  Oude  Maas  »  from  its  proper  course  towards 
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the  «  Sclieuf  »  and  realize  an  increase  in  the  force  of  tiie  tides 
in  the  lower  part  (^f  the  inariiinie  waterway.  The  cost  of  tlie 
works  for  the  «  Noordgeul  "  has  been  estimated  at  half  a  million 
florins. 

d)  Final! V,  later  on  a  radical  nctificaiion  of  the  navigable 
channel  below  and  above  <(  Maassluis  »  will  be  executed.  The 
object  of  this  vill  be  to  remedy  the  inconvenience  resulting-  to 
navigation  (especially  for  big  steamers)  from  the  fact  of  the 
existence,  at  the  place  mentioned,   of  two  pronounced  curves. 

These  two  curves  wili  be  replaced  by  a  curve  with  a  large 
radius,  which  will  require  the  expropriatioai  of  vast  zones  of 
lan<l  on  both  banks.  The  cost  of  the  rectification  of  the  river 
above  and  below  ■>  .Maassluis  »  has  been  estimated  at  the  sum 
of  5  million  florins,   according  to  pre-war  prices. 

The  total  costs  of  the  w^orks,  decided  by  the  law  of  the  2nd 
of  januarv,  1917,  including  the  necessary  expropriations  and 
unforeseen  expenses,  have  been  estimated  at  9  million  florins. 

The  greater  part  of  these  expenses  wil'l  be  borne  by  the  State, 
the  rnun'icipa'Iity  of  Rotterdam  however  has  declared  its  readiness 
to  contribute  for  one  third  in  the  sum  of  5  million  florins,  which 
was  the  estimate  for  the  original  scheme  of  works. 

It  is  quite  probable,  considering  actual  prices,  that  the  real 
cost    wiill  sensibly  exceed  the  estimate  made  before    the  war. 

The  adjoining  map  shows  the  whole  of  the  work's  which  are 
in  course  of  execution;  the  grounds  destined  for  the  deposit  of 
dredgings  are  indicated  by  hatching. 

(From  injormaiion  supplied,  in  ig2i,  by  Mr,  Marix- 
KELLE,  Tn^enieur  en  clicf,  Directeiif  du  Waierslaai, 
V.  d.  Spiegelstraat,    ig,  at  the  Hague.) 
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PORT   OF    DELFZIJL 

'I"he  proposed  enlarg'emenls   include: 

a)  a  new  port  erdranre. 

b)  an  oilier  harbour  intended  for  pilot  boats,  tugs  and  mail 
steamers  of  small  draught. 

r)  an  extension  oi  the  surtaee  set  apart  tor  vessels  of  great 
draught. 

d)  lengthening  of   the   quays  for  these  boats; 

e)  a  port  for  the  tcmporaiy  storage  of  beams. 

The  port  of  l')elf/.ijl  is  situated  on  the  left  (Dutch)  bank  of 
the  river  f'lms  opposite  the  port  of  Hmden. 

The  actual  depth  is  7  m.  35  (24.TI  ft.)  below  low  tide  (o  m. 
N.  A.  P.)  the  tid.'il  amplitude  is  2,75  m.  (9  ft.).  The  principal 
business  of  the  port  consist  in  the  imijortation  of  timber  from 
Baltic  j'Orts. 

The  object  of  tiie  enlargement  is: 

1)  To  better  protect  ships  against  the  action  of  the  swell,  by 
surrounding  the  port  with  a  dike,  the  top  of  which  will  be  raised 
above  the  highest  storm  tides; 

2)  To  (Jiiniiiish  tiie  fiUing  up  with  mud  of  the  existing  harbour. 


Translation  oi   French  terms  p.   88. 

Embouchure  de  I'Ems  =  Mouth  of  tlie  Ems.  —  Chenal  d'acces  —  Entrance 
channel.  —  Jetee  basse  =  Low  jetty.  —  Situation  actuelle  =  Actual 
situation.  —  Travaux  en  execution  =  Works  in  progress.  —  Niveau  moyen 
des  marees  basses  de  moite  eau  :  i.65  m.  -|-  N.  A.  P.  =  Average  level  of 
ordinary  low  neap-tide  :  5.4  ft  -|-  X.  A.  P.  —  Niveau  moyen  de  marees 
hautes  de  morte-eau  ordinaire  :  i.io  m.  -)-  N.  A.  P.  -  Average  level  of 
ordinary  high  neap-tide:  3.6  ft.  -|-  N.  A. P.  —  Bassin  a  maree  =  Tidal  dock. 

—  Digue  =  Dike.  —  Terre-plein  (a  remblayer)  =  Platform  (to  be  filled  up). 

—  Ecluse  de  derivation  =  Derivation  lock. 

a)  New  port  entrance.  —  h)  Dock  of  an  area  of  12. 11  acres,  witli  a  depth  of 
18  ft.  +  N.A.  P., for  pilot  boats,  tugs  and  steamers. —  c)  Enlargement  by  a 
surface  of  25  acres  with  a  depth  of  29.5  ft.  +  X.  A.  P.  (24.11  ft.  below 
low  tide)  for  large  ships.  —  d)  Lengthening  of  the  quays  by  547  yds.  for 
large  ships.  —  e)  12  acre  dock  for  temporary  storage  of  beams. 
N.  A.  P.  =  Nieuwe   Amsterdamsclie  Peil  =--  New  Amsterdam  O. 
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which   is    important,    b\     prolonging  the  entrance  passage  lined 
with  low   jetties,   as  far  as  the  deep  channel  of  the  Ems; 

3)  To  increase  the  total  surface  of  the  docks  intended  for  the 
anchorage  oi  ships  having  considerable  draught  from  i6  hectares 
t<:>  3<)  (39  acres  to  96)  ; 

4)  To  prolong  die  length  of  quays  intended  for  berthing  ships 
having  a  large  draught  by  260  m.  and  765  m.  (283  and  835  vds.)  ; 

5)  To  create  a  special  dock  for  ships  importing  wood,  of  which 
a  part  is  intended  for  ships  having  a  large  draught  and  to  esta- 
blish a  dock  of  5  liectares  (12  acres)  (see  plan)  to  receive  the 
beams  and   to  store  them  temporarily  ; 

6)  To  create,  near  the  port  entrance,  a  special  dock  of  an  area 
of  4  hectares  50  (12.11  acres)  for  pilot  boats,  tugs,  and  small 
mail  steamers. 


The  estimated  price  of  the  works  is  4,000,000  florins  (1916 
prices). 

The  expenses  are  borne  by  the  Dutch  Government  and  bv 
the  province  of  Groningue,  the  latter  participates  to  the  extent 
of  T  10  of  the  expenses. 

(I'rom  iuformatioii  supplied,  in  July,  igzo,  hy  Mr. 
|.  P.  Wjttent'orst,  Ingenieur  en  ch<\f  du  h'aterstaat, 
Fnrfsinger.    16,   at   Groningue.) 

Bibliography:  See  D'  Ingenieur,  N°  38  of  1017.  44  of  1018, 
24-35-52  of  1919.  See  also  .lunides  des  1  ravaiix  publics  de  BeU 
gique,  fascicule  X°  3  of  1020,  and  the  statement  b\'  the  Commis- 
sion appointed  by  the  IMii^isier  of  the  Waterstaat  in  view  of 
examining  the  means  of  improving  and  enlargening  the  port  of 
Delfzi]!    January    F017   (not  published). 
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PORT   OF   ROTTERDAM 

I''  New  docks  to  the  West  of  Delfshaven. 

Dock   called   «    Konsha^■en  »    finished  in  \  Industrial     haii:)Our 

iqi2  of  I  H.  A.  (2.47  acres)  surlVice.  /  with  slopes. 

Dock    called    «   Keilehaven  »    finished  in  (  Depth4m.  (1  J.12  ft) 

igi3  of  6  H.  A.  (14.8  acresj  surface.  /  below  low  tide. 

!  Commercial  harbour 
with  quay  walls 
3,100  m.  (3,390 
yds.)  long. 

T^i         111         Til  c-11-        Depth     l)elow    low 

Dock    called    a    I.ekhaven    »     nnished   ml         ; 

ioi5  of  9  H.  A.  (22.2  acres)  surface.         ]       ^^^^    ^^   """•    ^^^'^ 

-^  '       ft.^ 

The  object  of  these  works  was  to  extend  the  maritime  docks 
and  quays  having  a  depth  of  10  m.  (32.8  ft.)  below  low  tide  and, 
besides,  to  build  lwo  industriial  docks  with  4  m.  (13.12  ft.)  depth 
below   low    tide. 

The  works,  including  the  accjuisitions  of  land,  cost  12,150,000 
florins. 

This  expense  was  entirely  borne  l)y  tlrt-  cit_\'  of  Rotterdam. 

The  receipts  accruing  from  thr  letting-  of  ground  silualed  along 
the  quays  amount  to  645,000  fl.  n  year;  besides  this  a  qua\-  loll 
is  levied. 

The  grounds  in  question  are  let  to  several  firms  for  a  iong 
term. 

It  is  difficult  to  sa^  what  share  is  due  to  the  new  dock's  in 
the   increase    O'f   traffic. 

'J'hc  expenses  for  the  carrying  out  of  the  works  were  estimated 
at  7,625,000  florins.  Supplementru-y  works  have  still  to  be  carried 
out. 

2"  Scheme  for  enlarging  the  a  Waalhaven  >  . 

The  cxi.sling  dock,  of  whi(^h  the  con.struction  began  in  1907, 
has  a  surface  of  95  liectares  (235  acres)  ;  after  the  proposed 
enlargement,  its  surface  will  he  260  hectares.  (642  acres)  (not 
inchuJing  tin-  area  o;  the  piers).  Its  depth  will  be  10  m.  (32.8  ft.) 
below  low  tide. 
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By  the  establishing-  of  piers  (see  plan)  wharves  of  a  great 
length  will  be  available. 

The  expenses  will  be  enlirclv  borne  by  the  cit}-  of  Rotterdam. 

The  rent  of  the  platform  of  a  quay  of  60  m.  (65.6  yds.)  length 
has  been  fixed  at  2  florins  per  m?.  (10.76  sq.  ft.)  and  per  year. 

For  tlie  platforms  of  more  of  60  m.  (65.6  yards)  length,  the 
oround  beyond  thai  length  will  be  let  at  i  florin  per  m2  and  per 
vear.  The  piers  to  be  built  on  ilie  West  and  East  sides  of  the 
((  \\"aalhaven  »  will  be  let  vearlv  for  t  .go  florin  per  square  metre. 

A  riparian  piece  of  ground,  provided  with  a  stone  stepping 
will  fcicli  an  annual  rent  of  i  florin  per  m2  and  per  year  what- 
ever Its  length  may  be.  To  appreciate  these  figures  one  must 
not  forget  that  after  twentv-five  and  fiftv  vears,  the  rent  will  be 
increased  conformably  wit!;  the  prices  which  will  be  in  force  then. 

Aioreover  the  Cii\-  levies  qtiay  tolls. 

3°  Maritime  docks  planned  to  the  West  of  the  «  Waalhaven)> 

(left  hank  of  the  Me  use) 

The  expropriation  Bill  for  ihe  carrying  out  of  these  works  is 
dated   Tst  of  December,    1017. 

The  total  surface  of  ihe  ne-'.v  docks  will  be  approximatively 
600  heel  ares  (  1,482  acres).  These  works  have  not  vet  been  com- 
.menced. 

hiland  navigation  canals  proposed  on  the  right  bank 
of  the  iVleuse  isee  mapi. 

These  canals  for  boats  of  2,400  tons  will  be  3  m.  (9.84  ft.) 
deep  and  have  a  tt.tal  length   of  5  kilometres   (3  iS  miles). 

The  cost  has  been  estimated,  at  pre-war  prices,  at  u  million 
florins;  it  will  be  borne  by  the  Cit}-  of   Rotterdam. 

(Frovti  lYijormation  supplied,  in  June,  tq20,  by  Air. 
H.  S.  t)i^  Rooni£,  Direcicur-adjnint  des  Travaux 
p2iblics,  Stadstiuunerhuis,  Haringvliet,  ^,  at  Rotter- 
dam.) 

Bibliography  :  Dock  wnvks  !o  [he  West  of  the  c  DL^fshaven  »  : 
De  In^eniear,  \"  26.  of  1012. 


—  95 


96  — 


—  97  ^ 


■■  ■  *   ■  1  ■    I   M   « 


I 


^^ 


nnnnr 

nnnnc 

nnnnc 

nnDDE 

nnnniz 

nnnnc 

nnnn[ 

nnan[ 

nana 


CD 
CD 
CD 
CD 
CD 
CD 
CD 

iH 

czi 
en 

CD 
CD 
CD 
CD 
CD 
CD 


CD 

CD 
CZI 
CZI 
CD 
CD 
CD 
CD 
CD 
■  CZ 

CD 
CD 
CD 
(ZZ 

□ 

IZZl 
ZZ 
CD 
(ZZ 


U 


^       c3 


Ph 


98  — 


PORT   OF   IJMUIDEN 

The  port  works  whicli  were  started  in  1920  include  the 
construction  of  a  yuaritimi'  lock  of  very  large  dimensions  (400x50 
m.)  (437x54-7  ytis.)  with  its  access  channels,  forming  so  to 
speak  a  branch  of  the  North  Sea  canal  from  the  bridge  of  Velsen 
to  the  existing  outer  harbour,  where  it  will  empty  itself,  till  the 
time  when  a   new  outer  harbour,  also  foreseen,   will'  be  built. 

At  the  same  time,  the  enlargement  of  the  North  Sea  Canal 
from  Amslerdam  to  the  Velsen  bridge  will  be  proceeded  with. 

The  obj<'cr  of  these  \\orks  is  to  facilitate  the  access  to  Amster- 
dam harbour  of  ships  of  the  largest  sizes,  having  however  a 
draught  limited  to  14  m.  (45.8  ft.)  considering  the  depth  of  the 
Nortli  Sea  in  the  neighbourhood  of  lymuideri,  wliich  would  not 
aililow,  without  rather  exfjgerated  costs,  of  prolonging  the  moles 
further  than  the  line  of  15  m.  (42.2  ft.)  depth  beliow  the  Amster- 
dam level   (half  tide). 

The  cnrrying"  out  of  the  works  had  become  urgent  since  the 
main  part  of  the  Amsterdam  traffic  was  worked  by  only  one 
of  the  existing  locks,  the  other  having  become  too  small  for  the 
greater  part  of  the  ships  frequenting  this  harbour. 

The  contemplated  lock  for  ships  having  a  draught  of  14  m. 
(45.8  ft.)  at  half  tide,  will  have  its  sill  at  15  m.  (49.2  ft.)  below 
the  Amsterdam  level,  a  lock  chamber  of  400  m.  (437  yds.)  length 
and  lock  heads  presenting  like  the  lateral  walls,  a  free  passage 
of  50  m.   (54.7  yds.). 

The  works  will  be  buiit  on  reinforced  concrete  caissons  of  the 
current  type  for  the  lateral  walls,  and  constituting  floating  bodies 
for  each  of  the  heads. 

The  foundation  soil,  which  consists  of  thin  sand,  will  be  pre- 
pared, by  means  of  a  bucket  dredger,  making  it  pass  often  in 
order  to  suppress  all  the  irregularities  of  the  soil.  The  lock  will 
be  provided  with  rolling  gates,  two  for  each  head,  on  of  them 
being  kept  as  reserve. 

The  thickness  admitted  for  the  big  caissons  below  the  sill  is 
6  m.  (6.56  yds.).  It  will  be  possible  to  inspect,  in  the  dry, 
the  sills  by  using  the  two  gates  as  a  coffer  dam. 
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The  bottom  of  tire  lock  chamber  will  onl_\-  l3e  covered  with  a 
laver  of  unrammecl  concrete  of  slight  thickness. 

A  general  plan  and  a  plan  of  one  of  the  proposed  lock  heads 
are  given  herewith. 

'i'he  cosi  of  the  works,  estimate'!  at  first  at  a  sum  of  13  million 
florins,  with  the  forseen  changes,  will  reach  about  15  millions, 
pre-war  prices. 

At  the  actual  prices,  the  cost  of  the  lock  works,  including  the 
entrance  channel  and  the  expropriation  of  grounds,  will  be  from 
30  to  40   million   florins. 

The  expenses  will  be  borne  by  the  State  with  the  participation 
of  the  Province  of  Northern  Holland  (Noord-Holland)  for  5  5/9 
p.  c.  and  b}'  the  City  of  Amsterdam  for  27  7/9  p.  c. 

Navigation  on  the  State  canals  being  free  the  direct  returns 
tf.  be  obtained  from  the  increase  of  traffic  will  be  nil. 

(From  informalion  supplied,  iu  Scptciiiber,  IQ20,  by 
the  Jonkheer  C.  K.  W.  \a\'  Panhuvs,  higenicnr  en 
Chef  (ill  '(  RykruHiti'rstaal  ».  Knt^usit'ci  nvith  the  con- 
tmctiou  of  Ihc  nc\v  Ijmu'vicn   lock.) 

Bibliography:  See  Dc  Ing-niicur,  \"  .v;,  of  1920.  See  also: 
Annalcs  cUs  Truvaux  publics  dc  Bclgiquf,  fascicule  N"  6  of  1920. 
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Port  of  Nieuport 39 

Restoration  and  recunstruction  of  lochs  and  n-eirs  at  the  iniier 
X>ort  of  Nieuport. 

Port  of  Ostend - 42 

Ne^c  fishery  installations,  to  hemade  o?f  the  East  ba?iJ<  of  the 
channel  of  the  port. 

Port  of  Zeebrugge 44 

Tidal  hasi?i  to  fje  estatilished  fo)'  tJie  use  of  fisfiinfi  boats. 

HOLLAND 

I.   INLAND  NAVIQATION 
a)  Free  running  and  canalised  rivers 

The  Meuse 49 

Canatisatio?!  from  Maastiracht  to  Grare.  Linne  Keir  and  lock. 

li)  Canals 

Junction  canal  from  tlie  Meuse  to  tlie  W'alial 67 

Constructio?/  of  the  ca?ial. 

The  M'essem-Nederweert  canal ....        69 

Constructio7i  of  the  caiial. 
The  Twenthe-Rhine  canal •     .     .        72 

Construction  of  the  Canal. 
Canals  for  inland  navigation  planned  on  the  right  bank  of  the  Meuse.        94 

II    OCEAN  NAVIQATION 
a)  Ship  canals 

Canal  from  Amsterdam  to  the  Xortli  Sea 77 

Wideniyig  and  deepening  of  the  canal. 

Waterway  from  Dordrecht  to  tbe  North  Sea 79 

Construction  of  the  waterv-atj. 

Waterway  from  Rotterdam  to  tbe  North  Sea 82 

Realization  of  a  depiti  of  i2.oOni.  (II  ft.)  at  tiigh  tide  : 

Regulation  fjetu-een  Poortershaveii  and  Kruisloot;  Turning  of 
the  «  Noordgeul  »:  rectification  of  the  cliaiinel  below  a?id 
above  the  Maassluis. 


—  104  - 
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'translated  by  E.  Leeds,  The  Live  School, 
t3,  rue  de  fEnseignement,  Brussels. 
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THE  RIVER  LOIRE 

Works  tor  improving  the  navigability  ot  the  Loire 
between  Montjean  and  Nantes. 

The  object  of  these  work's  is  to  obtain  a  minimum  depth  of 
I  m.  50  (4ft.  IT  in.)  below  the  nuan  low-water  mark  on  the  sills, 
this  mean  low-water  mark  beino-  abotit  o  m.  .-^o  (  i  ft.)  above  the 
lowest  water  known. 

The  cost  is  entirely  suppuried  bv  the  State.  Ihe  works  decided 
on  in  piinciple  and  which  include  the  improvement  of  the  navi- 
gabilit}  between  Montjean  and  the  up  stream  limit  of  the  works 
of  improvement  of  the  port  of  Xantes,  thus  on  a  length  of  40  kilo- 
metres (25  miles),  will  entail  an  expense,  calculated  at  actual 
prices,  of  about  10  to  n  million,  francs. 

It  is  probable  that  the  annual  traffic  which,  in   1919,  was  only 
29,369  tons  for  the  whole  distance,  w  ill  be  increased,  when  water 
cominimicalion   will   be  constantly  possible  between    Xantes  and 
Xn^ers,  to  300,000  tons. 

(From  injorninlion  supplied,  in  May,  i'.)20,  by  Mr, 
Kauffmanx,  Ingenicur  en  ciicf  dts  PonLs  et  Chans- 
sees,  2,  Place  de  VEd'il  de  K antes,  Nantes.) 

nibliography  :  La  Loire  el  le  Pott  de  Sanies,  by  Kaui-kmann,  Ingenieur  en  chef  des 
Pouts  et  Chaussees.  Annates  des  I'onts  el  Chaussees.  1915,  vol.  V,  p.  U>4. 

Works  coonecled  with  Ocean  and  Inland  Navigation  in  1913.  The  River 
Loire,  \t.  5. 
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THE  RIVER  MARNE 

Construction  of  a  Port  at  Bonneuil,  on  the  Marne,  and  works 
for  the  improvement  of  the  Marne,  between  its  confluent,  at 
Charenton,  and  the  Port  of  Bonneuil. 

The  weir  lock  of  Sainr-Maurice-.\  Ifort,  on  the  Marne  (i),  was 
in  course  of  construction  at  the  beginning  of  tlie  war.  Aloment- 
arilv  stoppod  by  the  mobilisatioin,  the  works  were  recommenced 
and  pushed  on  with  activii\'  and  ihc  weir  was  completed  on  the 
6th  v)f  June,   1916. 

The  Saini-^Taunce-Alfort  lock  has  a  length  of  125  m.  ('  136  vds.) 
and  a  width  of  12  m,   (13  vds.). 

\  he  putting  of  this  work  into  service  allowed  of  creating  during 
the  war,  at  Bonneuil,  an  important,  inland  port  connected  with 
the  Est  railway  system  where  were  transhipped  or  stocked  quan- 
tities of  goods  destined  for  the  armies,  for  w\ar  material,  for 
the  national  food  su{)ply  or  for  industry. 

An  entrance  channel  v  as  excavated  bv  means  of  dredging  in 
the  bed  of  the  Marne  from  its  confluence  with  the  Seine  as  far 
as  the  proposed  port  :  this  was  given  a  widtJi  of  30  m.  (32. 8 
vds.)  and  a  depth  of  2  m.   20   ;7.2  ft.)  below  the  normal  ]e\ei. 

Further  the  Creteil  lock  which  Jiad  an  aAailable  length  of  43  m. 
only  and  a  width  of  7  m.  80  was  lengthened  and  widened  so  as 
to  increase  these  dimensions  to  respectively  55  m.  (60.2  yds.) 
and  8  m.  20  ( 10  vds.) . 

These  works  were  performed  withoul  interrupting  the  navi- 
gation. 

The  vield  from  the  dredo-ino-  of  ;he  ''ntrance  channel,  formed 
for  the  larger  part  of  gravel,  served  to  make  the  platform  of  the 
port  which  it  was  thus  possible  to  establish  above  th*^^  level  (^f 
ordinary   high  waters. 

I'be  whole  length  of  the  port  the  banks  were  given  a  slope  of 
45"  and  protected,  between  th"  normal  level  of  the  river  and  that 


(1)  See  «  Works  connected  with  Ocean  and  Inland  Navigation  in  1913,  »  p.  tj. 


of  ordinary  high  waters,  by  a  facing  of  mortar  lo  mm.  (1/2  in.) 
thicic,  resting  on  a  small  concrete  foundation,  maintained  by  pegs 
and  a  light  timber  frame-work.  Above  this  faring  the  banks  are 
oniv  turfed.  The  total  length  !)f  the  port  on  the  river  is  1,500  m. 
(1,640  yds.). 

'I'he  port  was  gradually  put  into  service  as  the  works  advanced 
and  the  tracks  were  laid.  The  latter  included  a  crane-track,  two 
service  tracks  and  a  shunting  track  connected  with  the  station 
at  Sucv-Bonneuii,  on  the  I^aris-\'erneuil  line. 

Later  on,  as  they  v.ere  needed,  cracks  were  laid  for  stocking 
goods  which  had  to  be  kept  on  hand,  such  as  coal,  steel  bars  and 
blooms,  railwa\-  material,  etc. 

A  group  of  shunting  lines  composed  of  13  tracks  of  500  m. 
(547  \-ds.)  available  lengdi  was  laid  out  near  to  the  port  for  tlie 
making-up  of  trains  and  the  reception  of  \^agons. 

The  plant,  N\hich  followed  the  development  of  the  port,  includes 
at  the  present  time  21  three  to  fivt^  ton  cranes,  bought  in  England 
and   America    (Priesmann,    Brown-Hoisting   cranes'). 

There  is  also  a  store  for  corn  and  sundry  stores  and  workshops. 

Behind  the  port  platform  on  the  riAcr,  before  the  war,  a  large 
wet  dock  70  m.  (76.5  yds.;)  wide  at  the  water-level  was  excavated, 
from  wliich  will  branch  ot^,  later  on,  a  series  of  lateral  wet-docks 
each  60  m.  (68.5  yds.)  wide. 

The  central  wet-dock  was  excavated  on  a  length  of  about  500  m. 
(550  yds.)  and  the  first  lateral  wet-dcsck,  already  commenced  on 
its  entire  length,  is  250  m.  (273  yds.)  long. 

However,  only  the  left  bank  of  the  central  wet-dock  v^^as  put 
into  service  during  ttie  war. 

The  Port  of  Bonneuil  should  be  considerably  enlarged.  The 
central  wet-dock  ought  to  be  prolonged  and  connected  with  the 
Seine  towards  Choisv-le-Roi  so  as  to  give  the  port  a  second 
entrance,    from   the  Seine. 

Three  new  wet-docks  should  be  opened,  of  y<hich  two  on  the 
right  side  and  one  on  the  left  of  the  central  ^\et-dock. 

The  port  thus  laid  out  would  comprise  tw-,)  essentiaHy  distinct 
parts:  the  port  on  the  river  which  would  continue  to  be  used  for 
transhipment  operations  and  f<^r  stocks,  and  the  inner  port  whicli 
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would  be  laid  out  as  an  industrial  port  with  concessions  of  plots 
for  the  installation  of  industries  utilizing  the  waterway. 

With  the  construction  of  the  Port  of  Bonneuil,  we  shall  allude 
to  that  of  four  graving-slips  for  pinnaces,  barges  and  tugs,  which 
were  also  built  during  the  war,  at  Charenton,  close  to  the  Port 
of  Bonneuil. 

These  slips  have  the  following  dimensions  respectively   : 

Length  5i  m.  go  (170  ft.)  Width  a  m.oo  (3q.36  ft.) 

5 1  m.  qo  (170  ft.)  12  m.  00  (3q.36  ft.) 

60  m.  85  f200  ft.)  10  m.5o  (34. 5o  ft.) 

54  m.  00  (177  ft.)  II  m.r)0(38  It.] 

Their  situation,  near  to  Paris,  at  the  confluence  of  the  Seine 
and  the  Marne,  makes  them  capable  of  rendering  important 
services  for  small  craft. 

rhey  are  worked  in  ilie  nanu'  of  the  State  bv  the  (>  Office  Natio- 
nal dc   Xavigation   ». 

'idle  works  were  executed  under  the  direction  of  Mr.  Drogii'^. 
Ingenieur  en  chef  du  Service  de  la  Xavigation  de  la  Seine  (2nd 
Section),  de  la  Alarne  et  de  TYonne. 

T!ie  m(  thod  employed  for  lengthening  and  ^\  ide:iing  the  C'rcteil 
lock,  v.ithoul  interrupting  the  navigation,  deserves  to  be  i)ointed 
out. 

In  a  dry  excavation,  were  constructed  soane  reinforced  concrete 
caissons  destined  lo  ronstitute  the  new  lock-chamber  for  die  up- 
stream gates  of  the  lock,  and  the  new  downstream  one.  The 
closing  of  the  two  ends  of  each  caisson  was  done  l>y  means  of 
provisional  water-tight  wooden  partitions. 

'J'he  finished  caissons  were  floated  to  the  places  that  they  must 
occupv  against  the  masonry  of  the  old  lock-bays. 

The  excavation  had  been  previouslv  prepared  by  dredging  and 
some  piles  had  Ix^en  driven  in  it,  then  exactly  dressed  to  the 
height  of  the  under  side  of  ihe  caissons  to  be  immerged. 

The  cais.sons  were  then  gently  sunk  on  to  the  piles.  Cement 
injections  filled  up  the  spaces  which  remained  empty  between  the 
piles  under  the  gate  chambers,   and   the  joining  of  the  caissons 
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to  the  old  masonrv  was  obtained  bv  rtinning  cement  into  the 
space  which    had   been    provided   for   tliis   purpose. 

As  for  the  widening  of  the  lock-chamber,  this  was  done  by 
levelling  the  side-wall  of  the  right  bank  (land  side).  To  this 
end,  the  masonrv  was  perforated  by  three  vertical  holes  per 
rtmning  metre  of  side-wall,  and  in  tficse  holes  small  charges  of 
pi>\vder  were  exploded. 

In  order  to  utilize  the  former  gates  in  spire  of  the  increase  in 
the  width  of  the  sluice  he<tds,  the  deflection  of  the  mitre  was 
reduced. 

Xavigation  was  oiilv  interrupted  during  the  time  strictly  nt^ces- 
sarv  for  tiv^  placing  of  the  caissons. 

^.Ve  must  also  draw  attention  to  the  use  of  reinforced  concrete 
in  the  construction  of  the  Charenton  graving-docks.  For  the 
shutting  of  the  slips,  more  especially,  sliding  drK)rs  of  reinforced 
concrete  were  adopted,  which  work"  in  a  verv  satisfactorv  manner. 

The  costs,  entirelv  stu^ported  !)\'  the  State,  are  as  follows: 

•.'onsiruction   of  4  gra\ing-d<irks  at   ( "liaren- 

ton     fr.  641 ,7^8.00 

Deepening    of     the     canal     of     the     Maine. 

between  Charenton  and  Bonneui! 1,415,501.66 

Construction  of  the  Port  of  Bonneui!   4,3,^3, ^^7 7. C)6 

Lengthening  and  widening  the  Creteil  loci:.  .  4tf),747.io 

The  work  on  the  Fort  of  Bonneuil  is  not  finished:  the  above 
ligurts  correspond  to  the  actual  stale  of  th-^   work. 

The  importance  of  the  services  rendered  by  the  i^ort  of  Bon- 
neuil during  the  war  stand  out  from  the  following  table,  which 
indicates  the  traffic  since  its  opening   : 

Year  J917    497,593  tons 

Year    191 8    449,046     » 

Year    K)I9    330,887     V. 

(Fro))i  infonuatijH  yiippiicd,  in  May,  ig20,  by  Mr. 
i)i-.VAF.,  hioenii'ur  en  chef  dcs  P(Uis  et  Chaussees,  Ser- 
vice de  la  Xavigation  de  la  Seine  {2nd  Section)  de  la 
Marne  et  de  I'Vonne  et  Fonts  de  Paris,  Pavilion  de  la 
Sa'i'i [patron,  Port  de  la  Boiirdo'iuais,  a!  Paris.) 
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THE  RHONE 
Improvement  and  extension  oi  the  Port  of  Valence  on  the  Rhone. 

'F'hese  works,  decided  on  in  191 1,  stopped  by  the  war  and  re- 
commenced in  1919,  include  tiie  construction  of  330  m.  (360  yds.) 
of  quav,  4  m.  25  (13  ft.  95)  above  low-water  mariv  with  plant 
and  warehouse  (to  begin  :  one  3-ton  travelling  electric  crane  and 
a  covered  warehouse  40  m.  ^  10  m.  ( 131  ft.x33  ft,). 

The  quay  will  be  connected  with  the  Drome  railway  section. 

The  estimates  for  the  works  of  construction  of  the  quavs  are 
325,000  francs,  of  which  285,000  are  borne  by  the  State  and 
40,000  bv  the  town  of  Valence. 

The  costs  of  plant  and  warehouse  are  borne  bv  the  ((  Societe 
concessionnaire  de  rcnitillage  ». 

It  was  calculated,  when  the  project  was  presented  in  1007,  that 
the  traffic,  which  was  then  about  20,000  terns,  would  increase, 
after  the  fitting  up  of  the  port,  to  40,000  tons. 

(From  infonnatiov  supphcd,  in  May,  igjo,  by  Mr. 
Pascalon,  Ingenicur  en  ck'i  dcs  Fc.nf.'^  cf  Ckaussi'cs, 
Service  special  dii  Rhone,  ->-iie  Grolee,  9,  Lyons.) 
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THE  SEINE 

Lengthening  of  the  Port  haut  de  Javel,  on  the  Seine,  at  Paris, 
between  the  Grenelle  and  Mirabeau  bridges,  left  bank. 

The  new  port  (see  cross-section  herewith)  has  been  built  on 
the  site  of  a  towing  port,  between  the  down-stream  extremity  of 
the  old  high  port  and  the  Mirabeau  bridge. 

It  is  joined  b}  railway  to  Cirenelle-Ceinture  station  and  its 
special  object  was  to  improve  and  develop  the  Port  of  ja\'el  for 
the  needs  of  the  war  and  notably  tiie  conditions  of  discharging 
goods  for  civil  and  niilitarv  revictualiing. 

The  new  port  has  a  length  of  280  m.  (305  yds.)  and  an 
average  width  of  1^5  m.  (27.5  yds.). 

By  reason  of  the  necessity  for  haste,  the  following  dispositions 
were  adopted,  which  allowed  of  using  the  materials  that  were  on 
hand  or  that  could  be  procured  most  easily. 

The  part  on  the  river  was  formed  bv  a  wharf  on  reinforced 
concrete  piles  with  a  timber  floor. 

The  piles  came  from  works  in  hand  at  the  moment  of  the 
declaration  of  war,  the  limber  was  supplied  b\'  the  armv. 

The  piles  are  arranged  in  two  rows  distant  3  m.  (9  ft.  84) 
between  centre-lines  with  intervals  of  2  m.  80  (g  ft.  18)  in  each 
row\ 

T^he  Iloor  is  composed  of  i  ft.  to  \  ft.  2  in.  oak  girders,  support- 
ing cross-pieces  of  8  in.-i  ft.,  embedded,  on  the  land  side,  in  a 
concrete  wall,  on  which  are  nailed  the  3  1/4  in.  planks.  Over  the 
planks  a  layer  of  concrete,  co^'ered  with  cement,  serves  as  a 
foundation  for  the  pa\ing. 

On  the  river  side,  the  coping  of  the  cpiav  is  formed  by  a  small 
concrete  wall. 

Dredging  operations  executed  after  the  driving  of  the  piles 
allowed  of  obtaining  a  depth  of  3  m.  20  (  10  1  2  ft.)  before  the 
port 

The  tracks  include  the  crane  track,  two  service  lines  and  a 
shunting"  line. 
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For  ihe  time  being  the  plant  consists  of  a  55  ton  American 
Brown- Hoist in^:^  crane. 

The  estimates  for  the  works  were  598,000  francs  of  which  95,000 
francs  for  the  superstructure  (making  the  port  platfrvrni  and 
paving). 


Coupe    iransversa^e     Ju  n 


Lengthening    of    the     Port    liaut     de    Javel. 

Coupe  transversale  du  nouveau  quai  =  Cross  section  of  new  quay.  —  Voie 
des  grues  =^  Track  for  cranes.  —  Ancien  port  de  tirage  =  Old  towing  port. 
—  Remblai  en  terre  =  Earth  filling.  —  Pieu  en  beton  arme  =  Reinforced- 
conrrete  pile. 

The  port  can  hold  five  boats.  Its  caparit}-  for  traffic  is  1,000 
tons  per  da)-. 

The  cost,  entirely  supported  bv  the  State,  amounted  to 
fr.  630,043.99  nor  incJuchng  the  tracks,  thus  exceeding  by 
fr.  32,043.99  the  expenses  anticipated. 

In  this  figure  dredging  enters  lor  a  simi  of  15,4,000  francs. 

The  operations,  undertaken  for  the  needs  ot  the  army,  did  not 
produce  any  receipts. 

The  works  were  executed  under  the  direction  of  .Mr.  Drogue, 
Ingenieur  en  chef  du  vService  de  la  Navigation  de  la  Seine  (2nd 
Section). 

They  were  commenced  in  November,  191 4,  ant!  finished  towards 


» 
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the  end  of  1918,  but  the  port  was  worked  according-  as  the  work 
advanct'd. 

(Fran;  information  supplied  in  May,  igjo,  by  Mr. 
Dkxal,  Ingeniciir  en  chef  des  Pants  ct  Chaussees, 
Service  de  ia  Xavigotion  de  la  Seine  (2nd  Section) 
de  la  Marne  et  de  I'Von/ie  et  Fonts  de  J-'aris,  Favillon 
de  la  Xaviiiation,  Port  de  la  Bowdoinais,  at  Paris.) 


Construction  of  a  port,  on  the  Seine,  at  Ivry,  on  a  length  of 
1,250  m.  (1,367  yds.),  between  the  Conflans  bridge  and  the 
limit  of  the  Paris  Octroi. 

At  tlie  present  time  tliere  t-xists  at  hT\-,  abcAf  tl'ie  Conflans 
bridge,  on  the  left  bank  of  tlie  Seine,  a  port  350  m.  (3S3  yds.) 
in  lene^th,  connected  with  the  Paris-Orleans  railway  (Chevaleret 
station),  vhich   is  principally  used  as  a  transhipping  port. 

Its  equipment  is  composed  of  four  railwa^•  tracks  running  the 
full  length  of  the  new  port  :  a  track  for  cranes,  two  service  tracks 
and  a  shunting  track. 

Ifie  e(juipment  for  which  the  concession  has  been  applied  for 
b\  the  Paris  Chamber  of  Commerce  should  includf"  4  live-ton 
cranes,  8  three-ton  cranes,  874  vcls.  of  warehouses  and  the  neces- 
sarv  mechanical  appliances  for  replacing  the  v>agons  c>n  the  ser- 
vice tracks. 

This  port,  of  which  the  traffic  reached  350,000  tons  in  igi8  and 
-iSO,ooo  in  jqicj,  has  become  absolutely  inadequate. 

The  new  port  that  is  planned  is  a  continuation  of  the  preceamg 
one,  clown-stream,  and  extends  to  the  entrance  tc^  Paris. 

It  will  be  joined,  up-stream,  bv  the  tracks  of  the  existing  port 
to  Chevaleret  station,  and,  down-stream,  bv  a  special  line  using 
the  fortification  lands,  to  the  group  of  shunting  sidings  of  the 
Champ  Dauphin. 

The  new  port  will  have,  on  the  river  side,  a  reinforced-concrete 
wharf,  with  a  reinforced-concrete  floor  (see  figure  herewith), 
supportincr  a  platform  witfi  a  slight  slope  of  o  ni.03  joining  it  to 
the  quay  of  ivrv.  The  \Aharf  will  be  formed  bv  three  rows  of 
12  in.  octogonal  piles  set  3  m.  (9.84  ft.)  apart.     In  each  row  the 
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Construction   ofj  a   port  on    the   Seine,    at  Ivry. 

Pont  National  =^  National  Bridge,  —  Port  a  construire  sur  i,25o  m.  =  Port  to  bei 
constructed  on  a  length  of  1,367  yds.  —  Triage  de  Champ  Dauphin  =  Champ  Dauphin; 
Shunting-Sidings.  —  Ch.  de  fer  P.-O.  =  Paris-Orleans  railway. 
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distance  between  the  centres  of  the  piles  will  be  2  m.  So  (9  ft,  2). 
A  rein  forced-concrete  framework  will  rest  on  ihe  piles  with  ver- 
tical uprights  10x10  inches,  connected  on  the  one  side  to  the 
piles  and  on  the  other  to  the  girders  and  parts  of  the  floor  by 
means  of  strong  braces.  The  plaster  floor  will  have  a  thickness 
of  3  1/2  inches. 

On  the  land  side,  a  blind-wall  of  cement  connected  with  the 
wharf  will   support  llie  embanking. 

The  slope  of  the  bank  will  be  protected  b\'  a  layer  of  stones 
2  ft.  thick. 

Fhe  bed  of  the  river  will  be  dredged  to  a  depth  ol  3  m.  50 
(II  ft.  48),  but  the  length  of  the  |3iles  and  ihe  n^anner  of  pro- 
tecting the  bank  will  allow  of  this  depth  being  increased  to  4  m.  50 
( 34  ft.  76)  without  there  being  anv  necessitv  to  modify  the  work. 

The  estimated  cost  of  the  under-structure  alojie  is  3,890,000 
francs,  lliis  will  be  supported  in  equal  parts  bv  tlte  State,  the 
Department  of  the  Seine  and  the  Paris  Chamber  of  Commerce. 

The  expenses  resulting  from  laving  the  tracks  and  the  paving- 
stones  f)n  the  part  occupied  by  the  tracks  are  calculated  at 
2,Soo,ooo  francs;  they  will  be  supported  bv  the  Paris  Chamber 
of  C^^mmeroe,  who  will  be  recompensed  by  levying  a  tax  of 
fr.  0.20  per  ton  (jn  all  goods  running  over  the  branch  line,  either 
coming'  from  or  gfoinp   to  the  Orleans  svstem. 

The  handling  appliances  and  the  warehouses  will  be  put  up  at 
the  expense  of  the  Paris  Chamber  of  Commerce  who  has  the  con- 
cession for  the  equipment  of  the  actual  port  and  have  applied 
for  that  of  the  equipment  of  the  proposed  port. 

The  railway  lines  will  be  worked  by  the  ]-*aris-OrIeans  Co.  who 
already  work  those  of  the  old  port. 

The  new  port  will  be  able  easily  to  cope  with  a  transhipment 
traffic  of   7   to  800,000   tons. 

(From  information  supplied,  m  May,  iQ2n,  by  Mr. 
Df.val,  Jngenieur  en  chef  des  Fonts  et  Cliaiissees, 
Service  de  la  iSi avigation  de  la  Seine  (2nd  Section), 
de  la  Marne  et  de  I'Yonne  et  Fonts  de  Paris,  Favillon 
de  la  J^ avigation.  Fort  de  la  Bourdonnals,  at  Faris.) 
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Water-side  station  at  Montereau 
connected   with   the   P.=L.=M.    railway. 

The  new  por!  of  Montereau  (see  sketch  herewith)  has  been  laid 
•out  on  the  left  bank  of  the  Seine,  about  550  yds.  below  the  local 
station  on  the  river-side  of  the  local  narrow-gauge  railway  from 
Montereau   to  Chaleau-I>andon. 


Water-side  station,   at   Montereau   (France). 

Ch.  de  far  =  Railway.  —  Gare  d'eati,  long.  600  m.  =  Water-side  station 

656  yds.  long. 

Planned  in  the  first  place  for  the  requirements  of  the  war,  this 
port  is  also  destined  to  develop  the  mixed  transports  f(jr  the 
Seine-and-Marne  and  Aube  departments.  It  v/ill  especially  serve 
for  the  transhipment  of  coal  going  to  the  Aube  department, 
replacing  the  port  of  Sens  which  is  not  so  well  situated  and 
which  had  been  provisionally  extended  during  the  war. 

The  port  extends  600  m.  (656  yds.)  along  the  Seine.  The  plat- 
form was  made  at  49  m.  30  (191  ft.  5)  above  reference  datum 
by  means  of  banks  formed  of  the  dredgings  from   the  river. 

The  bank  was  protected  above  water-level,  by  a  concrete  facing 
o  m.  10  (4  in.)  in  thickness  resting  against  a  timber  framework 
kept  in  place  by  stakes  8  ft.  long  placed  3  ft.  3  in.  apart. 


I 
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Flights  of  steps  have  been  built  in   the  bank  at  intervals  of 

55  yds. 

The  tracks  include,  one  for  cranes,  two  service  lines  and  a 
through  traftic  line;  this  last  goes  to  Montereau  station. 

Behind  the  tracks  plots  have  been  laid  out  for  stocking  goods. 

'i'he  equipment  is  composed  of  two  Brown-Hoisting  cranes  of 
7  12  tons  at  5  m.  80  (19  ft.)  and  1,36  ton  at  55  ft. 

Warehouses  will  be  put  up  later  on  by  the  grantee. 

The  port  can  receive  1 2  boats  simultaneously . 

The  cost  of  rhc  works  is  abom   1,200,000  francs. 

Jt  is  entirely  supported  bv  the  State. 

The  traffic  reckoned  on  is  composed  of :  40,000  tons  of  coal 
(merchandise  which,  now  goes  to  the  Port  of  Sens)  ;  10,000  tons 
of  coal  for  manufacturers  of  the  .Montereau  district;  30,000  tons 
of  fire  clay  and  China  clay  shipped  by  boat  for  Choisv-le-Roi, 
Paris  and  Rouen. 

To  begin  with  a  minimum  of  50,000  Ions  can  be  relied  on. 

According  to  the  estimates  the  costs  should  have  been  466,000 
francs:  in  realitv  thev  were: 

For  the  understructure,  about fr.        607,000.00 

For  the  tracks 305,000.00 

For  making  the  roads <S9,ooo.oo 

Total .  .fr.      1,001,000.00 

to  which  must  be  added  about  110,00c  francs  for  land  bought. 

The  original  plan  was  for  a  port  of  only  350  m.  (383  yds.).  It 
was  made  250  m.  (273  yds.)  longer  with  a  view  to  the  forwarding 
of  macadam  arranged  for  by  the  service  of  roads  for  the  recon- 
stitution  of  the  regions  liberated. 

The  works  were  executed  under  the  direction  of  Mr.  Drog[;e, 
Ingenieur  en  chet  du  Service  de  la  Xavigati^on  de  la  Seine  (2nd 
Section).  They  were  commenced  in  igi8  and  finished  in  Oc- 
tober, 1919. 

(From  information  supplied,  in  May,  ig20,  by  Mv. 
Dev.^l,  Ingenieur  en  chef  des  Pants  et  Chaussees, 
Service  de  la  Xavigation  dc  la  Seine  (2nd  Section), 
de  la  Marne  et  de  I'Yonne  et  Fonts  de  Faris,  Fort  dc 
hi  Boiirdonnais,  Faris.) 


1.  INLAND   NAVIGATION 


B.    CANALS 
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LATERAL  CANAL  TO  THE  OISE,  SAINTQUhNTIN  CANAL 
AND  THE  CANALIZED  SCHELDT 

Installation  of  electric  towing  by  tractors. 

By  a  decision  of  the  15th  of  lune,  uji^,  ihe  Minister  of  Public 
Works  ^ipproved  a  project  for  the  installation  of  electric  towing 
by  tractors  on  the  Canal  lateral  to  the  Oise,  the  Saint-Qiientin 
Canal  and  the  canalized  Scheldt  between  janville  (Oise)  and 
Etrun  (Nord). 

This  project  includes  : 

1°  The  laving,  on  the  tow-path,  of  140  kms.  (87  1/2  miles)  of 
metre  gauge  track,  18  kg.  (39  lb.  6)  A^ignole  rails,  on  sleepers 
and  ballast ; 

2"  The  purchase  of  150  tractors  to  be  worked  by  continuous 
current  at  an  average  voltage  of  550  \-olts  and  able  to  give  in  a 
continuous  manner  the  total  elTorts  indicated  in  the  table  given 
bellow  for  the  corresponding  speeds: 

1,000  kgms.  (2,200  lbs.)  lor  3  kms.  (i  78  mile)  per  hour. 
800  kgms.  (1,760  lbs.) for  3.3  kms.  (2  5  8  miles)  per  hour. 
320  kgms.  (^704  lbs.)  lor  5  kms.  (3  18  miles)  per  hour. 
70  kgms.  (i54  lbs.)  for  7  kms.  (4  3/8  miles)  per  hour  at  least. 

Hach  tractor,  with  two  pairs  of  coupled  wheels  and  weighing 
8  tons  with  the  possibilitv  of  increasing  this  weight  to  0  or  to  tons 
bv  means  of  ballast  for  nhich  a  place  is  reserved,  includes  a 
.series-motor,  with  fixed  brushes,  of  a  permanent  force  under  con- 
tinuous running  of  12  actual  horse-power  mecusured  at  the  rim  of 
the  wheel,  a  controller  and  a  sliding  contact  with  a  flexible  cable; 

3"  The  establishment  of  two  electric  lines,  one  for  carrying 
three-phase  current  at  15,000  volts,  50  periods,  on  cement  posts, 
copper  wire  20  mm^,  (he  other  for  the  trolley  fed  by  continuous 
current  at  6fx)  volts  at  the  sub-stations,  copper  wire  87  mm^,  the 
earthing  of  the  current  being  lhroug!i  the  connected  rails  of  the 
track ; 

4"  The  installation  of  12  sub-stations,  of  which  only  one  half 
will  be  built  at  first,  at  intervals  of  about  12  kms.  (7  1/2  miles), 
each  including  two  traction  groups  (of  which  one  in  reserve)  of 
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200  normal  kilowatts  power,  each  group  being  formed  of  a  three- 
pliase  transformer,  type  oil-bath  and  natural  cooling,  of  220  KVA 
—  i,5ooV/370  V,  with  contacts  at  i/'3  of  the  voltage  on  the  second- 
ary for  starting  the  rotarv  converter,  and  of  a  200  kw.  three-phase 
rotary  converter,  50  periods,  1,500  revolutions  per  minute,  600 
volts,  333  amperes,  compound  type  with  dampers,  auxiliary  poles, 
speed  checking  apparatus,  reversing  exciting  switch  and  balancing 
switch  for  parallel  running. 

The  current  must  be  obtained  from  pri\'ate  concerns  and  the 
works  executed  either  directly  by  the  authorities  or  bv  tender. 

Ohjccts  aimed  at:  The  towing  on  the  above-mentioned  navi- 
gable way  being  done  normaliv  by  trains  of  two  loaded  barges  at 
a  speed  of  3  kms.  (i  7/8  miles)  per  hour  and  of  two-  empty  ones 
at  5  kms.  (3  1/8  miles)  per  hour,  the  objects  aimed  at,  in  substi- 
tuting electric  towing  for  animal  are  the  follow ing: 

i"  Increase  by  more  than  100  p.  c.  of  the  average  dailv  speed 
of  the  barges  (15  5/8  miles  instead  of  7  1/2  miles  by  animal  trac- 
tion) and  consequently  notaible  impriO'vement  in  the  efTicienc}' 
of  the  floating  material ; 

2"  Considerate  reduction  of  labour,  i  wattman  replacing 
4  drivers ; 

3°  Reduction  in  the  cost  of  freight. 

Pn ncipa I  dimcnsio n s : 

A)  Tractors :  width  i  m.  80  (5.8  ft.)  by  2  m.  80  (9.8  ft.)  height 
above  the  rail. 

Length  between  buffers:  3  m„  75  (12.3  ft.). 
Wheel  base    :  im.  80  (3.94  ft.). 

B)  Buildings  for  "use  as  suh-staiions,  depot,  workshop,  store 
and  office: 

Height  under 
Length.  Width.  tie-beam. 

Sub-station  : 

2  groups  plus  the  * 

eventual  site  of 

a  3rd.  group     .  1 1  m.oo  (36.1  ft.)  6  m.5o(2i.3  ft.)  7  m..  (23  ft.) 
Annex    as  sectio- 
nal post  .      .     .  3  m.  60  (II. 8  ft.)  3  m. 00  (9. 84  ft.)  gm.  (29. 5  ft.) 


Diagiair 
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Lengtli.  Widtli 

Workshop   ^^'ith  pit 
4  m.    X    2    m.    10 
(Li.i2  t"t.x6.g  ft.)  7  m.  89  (25.89  It.)  f'  m-  14(20.1  ft.) 

Tool  store      .      .      .  3  ni.  96  (i3.oo  ft.)  3  m.  04  (9.97  ft.) 

Oil  store  .      .      .      .  r  m.  96  (  6.4  ft.)      i  m.  92  (6.3  ft,) 

OfBce I  i-n.96(  6.4  ft.  j 

Depot  for   18  trac- 
tors     A\M  t  h      pit 
12  m.  75  X  o  m.  85 
(42  ft.  X2.-8  ft.)   .     24  m.   (78.7  ft.) 

Eventual   length- 
ening ot  depot      .       8  m.   (26.2  ft.) 


Height  undei 
tie-beam. 
\ 


I  m.  92  (6.3  ft.) 

9  m.  40  (3o.8  ft.) 
9  m.  40  (3o.8  ft.) 


4  m.  20 

'(13. 8ft.) 


The  estimate  for  the  works  aminints  to  10,700,000  francs,  in- 
cluding the  traction  track  valued  at  3,000,000  francs. 

The  cost  is  entirely  supported  by  the  State. 

The  annual  receipts  from  the  working;  are  estimated  at  3,102,000 
francs  and  the  expenses  at  2,074,000  francs,  thus  an  annual  profit 
of  more  than  a  million ;  as  lar  as  the  traffic  is  concerned,  it  should 
correspond  with  the  maximum  output  of  the  double  lock.s  of  the 
Saint-Ouentin  Canal,  i.  e.  8  barges  per  liour  in  each  direction. 

The  works  executed  to  date  are : 

1"  The  phicino-  of  t6  kms.  ( lo  miles)  of  track  betAveen  Janville 
and  Pont-rEvec|ue   (Lateral  canal  to  the  Oise)  ; 

2"  The  erection  of  the  trollev  line  and  the  placing  oi  the  electric 
connexions  between  the  aforesaid  points; 

3"  '["he  construction  of  the  i^ellerive  building  as  a  sub-station, 
depot,  worl'.shop  and  store  and  the  electrical  equipment  of  this 
sub-station. 

On  the  other  hand,  the  following  i^iaterial  has  been  supplied: 

100  electric  tractors; 

ten  200  kw.  groups,  including  switchboards  and  appliances; 

50  kms.  (80,450  yds.)  of  copper  wire  for  H.  T.  and  L.  T.  lines 
togeth.?r  with  wooden  and  cement  posts. 

The  works  now  being  executed  are    : 

1"  The  construction  of  the  Sempigny,  Saint-Hubert  and  Chaunv 
buildinjjs  ; 
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2°  The  erection  of  the  trolley-line  from  Pont-rEveque  to  Chauny 
and  the  power  line  from  Clairoix  to  Riqueval. 

The  Janville-Pont-rEveque  section  is  not  yet  working-,  the 
power  line  not  being  finished.  However  thanks  to  a  provisional 
central-station,  it  has  been  possible  to  make  some  traction  trials 
of  which  the  most  conclusive  results  are  briefly  indicated  hereafter. 

A  tractor  supplied  with  current  at  an  average  voltage  of  550 
volts  pulled  a  train  of  fhree  loaded  barges  at  a  speed  of  3  km.  2 
(2  miles)  j>er  hour,  a  train  of  two  loaded  barges  at  a  speed  of 
3  km.  6  (2  1/4  miles)  per  hour,  one  loaded  barge  at  a  speed 
of  4  km.  3  (2  4/5  miles)  per  hour;  the  speed  of  the  same  tractor 
unharressed  was  5  miles  an  hour. 

The  \\c)rks  are  being  executed  under  the  direction  of  .Mr.  Ninck:, 
Ingenieur  en  chef  du  Service  de  la  Navigation  between  Belgium 
and  Paris,  35,  rue  de  POise,  at  Compiegne  (Oise),  by  Mr.  Dur- 
RiNr;F-:R,  Ingenieur  des  Ponts  et  Chatiss<'-es,  44,  rue  du  Couverne- 
ment,  at  Saint-Ouentin  (Aisne). 

The  expenses  to  date  amount  to  about  3,500,000  francs. 

'J'rials  are  now  being  made  of  a  traction  track  embedded  in  the 
tow-path  and  laid  on  concrete  sleepers;  this  tvpe  of  track,  besides 
costing  less  than  the  original  type,  has  the  great  advantage  of 
allowing  motor-cars,  vans,  etc.,  to  circulate  on  the  bank. 

The  works  were  commenced  in  August,  tqiq. 

(From  information  supplied,  in  Aii<iust,  iqjo,  by 
Mr.  NiN'CK,  Ingenieur  en  chef  des  Fonts  et  Chaussees, 
charge  dn  Service  de  Ja  Navigation  entre  la  Belgiqiie 
cl  Paris,  75,  rue  de  I'Oise,  at  Compiegne  (Oise). 
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CANAL  FROM  THE  MARNE  TO  THE  RHINE 

Installation  of  electric  cable  towing  in  and  near  the  Foug    tunnel. 

The  tf)rai  length  equipped  is  5  kms.  (3  i  S  miles)  ;  it  is  divided 
into  10  sections,  ot  wliich  : 

one  of  1,135  m.  (1,241  vds.)  includes  the  tunnel  S75  m.  (956 
vds.)  long  and  a  t-iuting  with  single-traciv  of  260  m.  (2S4  yds.)  ; 

two  sections  with  l(K^ks: 

and  the  other  sections  at  t^ridge  crossings  and  in  straight  or 
cur\ed  reaches. 

An  elecfr'-c  capstan  worked  bv  a  three-piiase  asynchronous 
motor  of  20  MP.  in  the  tunnel  and  10  HP.  in  the  other  sections, 
sets  an  endless  cable  ifi  movement,  this  is  carried  and  guided  bv 
horizontal  and  \ertiral  roillers,  turning  freelv  on  fixed  axles  fixed 
to  metal  posts  i  m.  30  (4.9  ft.)  high,  bedded  in  the  bank  of  the 
canal  or  in  front  of  tin-  berm  in  the  tunnel.  I'he  movement  of 
this  cable  is  communicated  to  the  barges  through  towing  cables 
which  are  attached  to  the  endless  cable. 

Three  loaded  barges  are  towed  at  a  speed  of  i  km.  700  (1.06 
miles)  an  iiour  in  the  tunnel,  of  which  the  water  section  is  only 
15  m2  1;  (  163  1  4  sq.  ft.)  (  Relation  between  this  section  and  that 
of  a  barge  drawing  i  m.  8  (5.9  ft.)  is  equal  to  1.6S). 

In  a  free  reach  the  boat  is  towed  at  a  speed  of  3  kms.  500  (2.2 
miles)   an    hour. 

The  boring  effect  ot  the  endless  (^■lbIes  on  the  towrope  has  been 
done  awav  with  bv  the  means  of  attaching  the  latter  to  the  endless 
cable.  The  sheath  of  the  tow  rope  does  not  turn  with  the  traction 
cable. 

The  svstem  was  studied  and  executed  bv  the  <(  Compagnie  Ge- 
nerale  Iilectrique  x,  of  Xancv,  who  holds  the  patent  rights  bv 
rea.son  of  a  mutual  arrangement. 

riie  folU'wing  are  she  costs  of  the  different  works: 

Installation  of  electric  cable  towing fr.         125,000.00 

thus  25,000  fran(\s  per  kilometre  (58  mile),  in 
I9i5-K)i6. 


Construction  of  posts  for  receiving  and  trans- 
forming the  current,  as  well  as  the  power- 
transmission  lines  along  the  canal 25,000.00 

The  costs  were  borne  by  the  vState. 
The  working  is  undertaken  by  the  <(  Office  National  de  la  Na- 
vigation ))  in  return,  for  the  towing  dues. 

The  works  were  commenced  in  1915  and  finished  in  1916. 

(From  information  supplied,  in  Jitnc,  7920,  by 
Mr.  ImbeaI'X,  Ingenieur  <?n  chef  des  Pants  ct  Chans- 
sees,   me  Emile-Gcdie,   16,  at  Nancy.) 

liibliography  :  Two  scecial- pamphlets  of  the   Compag-nie  Generale   Electrique, 
Nancy,  published  iu  1910  and  1914. 

Note  by  Mr.  Imbeaux  (0.  R.  Academie  des  Sinencfs,  16th.  February.  1914.) 
La  Nalure,  11 1h.  November,  191(1 


Repair  of  the  masonrywork  of  the  Mauvages  tunnel. 

The  construction  of  the  Mauvages  tunnel,  4  km.  877  (3,047 
miles)  goes  back  to  1841-1846.  It  is  excavated  in  the  compact 
clay  of  the  geological  kimmeridgian  stratum.  Clav  presents 
great  hardness  at  tlie  moment  of  piercing:  thus  the  old  builders, 
deceived  by  its  apparent  rocky  nature,  were  satisfied  with  a 
masonry  facing  of  only  o  m.  30  (f  ft.).  Rut  imder  the  influence 
of  the  air  and  the  moisture,  the  rocks  graduallv  surbed  and  di.s- 
tended.  Disturbances  were  noticed  in  the  towpath  and  in  ihe 
opposite  wall,  then  in  the  roof.  Soundings  allowed  of  establishing 
that  important  falls  had  occured  on  almost  the  whole  jiength  of 
the  tunnel,  beliind  the  masonr\'-work,  seriously  threatening  the 
soliditv    of  the  roof. 

It  was  therefore  decided  to  completeK-  repair  the  masonry- 
work  of  the  facing.  The  contract  for  this  work  was  awarded  to 
Messrs.  Fougerolle  Bros.,  after  an  adjudication,   in   tqio. 

The  new  sectifm  of  the  tunnel  (see  figure  below)  includes  a 
circular  roof  of  3  m.  go  (12.8  ft.)  radius  at  the  intrados,  joined 
to  two  side- walls  of  circular  form,  with  a  radius  of  11  m.  50 
(37-73  ft.).     The  side-walls  are  joined  at  the  bottom  by  an  apron 
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in  the  shape  of  an  inverted  arc  with  a  deflection  of  o  m.  50 
(1.64  ft.).  The  towpath  is  established  on  a  bank  of  projecting 
reinforced  concrete. 

The  work  was  carried  out  according  to  a  method  conceived  by 
Messrs.   Fougerolle  and  patented   by   them   under   the   name  of 


"ormer  section  of  tunnel 


New  section  of    tunnel. 


((  Method  tor  carrying  out,  without  the  nece.-sit\  of  stoppages, 
sub-aqueous  repairs  on  canals  ». 

The  estin)ates  for  the  works  were  before  the  war  <},6()<:»,ooo  francs 
and  the  costs  entirelv  ])orne  b\  the  State.  The  works  commenced 
in  iQiO  should  have  lasted  seven  \ears,  bm  the  war  interru[)ted 
the  progress. 

In  August,  1914,  the  costs  alread}  amounted  to  6,073,212 
francs. 

The  work  was  recommenced  in  iqiS  as  the  result  of  two  minis- 
terial decisions  dated  the  12th  November,  1918  and  the  irth  Fe- 
bruarv  1919,   under  the  following  conditions: 

1"  Refunding  by  the  State  of  all  the  expenses  necessary  for 
replacing  the  material  and  plants  of  Messrs,  Fougerolle  in  the 
working  condition  in  which  the\  were  at  the  time  of  the  mobili- 
sation, the  settlement  to  be  based  on  contradictorv  memoranda; 

2°  Payment  of  the  works  of  reconstruction  still  to  be  done  on 
the  basis  of  market  prices  plus  increases  (ixed  each  month  accord- 
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ing   to  the  prices   of   material?  and    labour   and    by    comparison 
with  pre-war  prices. 

The  work  since  the  war  thus  ligures  at  about  12  millions,  of 
which  2  millions  were  already  spent  in  1919.  By  reason  of  the 
state  of  the  finances  of  the  country,  a  credit  of  only  3  millions 
has  been  allowed  for  J920,  this  has  caused  a  slowing  down  of  the 
\vork.  It  will  be  possible  to  finish  the  work  in  1922  if  the 
necessary  financial  effort  is  to  be  obtained. 

( Fro^n  information  supplied,  in  June,  ^920,  bv 
Mr.  Imbeaux,  Ingenienr  en  chef  des  Fonts  et  Chaus- 
sees,  rue  Emilc-Gulh?,  16,  Nancv.) 

BibUographij  :  [.ainay  (F.^.  —  Kefeclion  des  macooneries  du  souterrain  de  Mau- 
Tao;es  sur  le  canal  de  la  Mariie  au  Khin.  Atitudcs  dea  Pants  et  Chaussees,  !912,  3, 
pp.  461-473,   1  pi. 

Works  connected  with  Ocean  and  inland  Navipalion.  1913.  Pernvinenl  Interna 
iional  Association  of  Nnvif/ation  Comiresses,]).  '22. 
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CANAL   FROM   THE   MARNE  TO  THE   SAONE 

Connection  of  the  Canal  at  Iieuiley=sur=Sadne,  with  the  railway 
line  Grey=Auxonne,  and  plant  for  transhipment  from  wagons  to 
barges. 

ilie  junction  at  Heuillv-sur-Saone  vas  esUtiilished  for  "  The 
Military  Roads  Service  »  at  the  end  of  igi;  and  bcijinning  of  iqi8 
with  a  view  to  tiie  transport  of  road-nT:'n(ling  mnierial  brou^lit 
on  wagons  to  the  armv  zoie. 

The  principal  junction  line,  8;q  m.  (oOo  vds.)  long-,  ends  on 
an  insubniersible  low-path  where  there  is  a  shunting-line  of 
333  m.  (364  yds.)  ;  four  wooden  stages  at  the  bank  permit  the 
loading  of  two  barges.  They  are  provided  with  Decauville  rails 
and  turntables.  \^'agons  discharge  the  materials  into  the  boats 
bv  means  of  shoots. 

The  works  were  executed  parth'  by  the  P.-L.-M.  Raibvav  Co. 
as  far  as  the  junction  with  the  railway-line  Grev-Auxonne  (the 
part  within  the  railwav  enclosure)  is  concerned.  The  deficiency 
amouiited  t(.  fr.  34,108.52. 

Tiie  other  works  incltiding  the  transhipment  plant  and  the 
junction  line  outside  the  limits  of  the  P.-L.-M.  Railway  Co.  were 
carried  out  bv  the  <(  Canal  from  the  Marne  to  tlie  Saone  »  Admi- 
nistration, with  tiie  assistance  of  colonial  workmen,  and  by  means 
of  stipplies  from  the  armv.  It  has  not  been  possible  to  estimate 
the  cost  of  these  works.  The  costs  were  deducted  from  the  funds 
destined  for  military  roads  and  the  military  working  of  navigable 
routes. 

A  ministerial  letter  of  June  i/th,  1019,  decided  upon  the  main- 
tenance of  the  transhipment  plant  of  Heuilly-sur-Saone  and  its 
opening  for  commercial  ser\-ice. 

The  working  commenced  July  19th,  1918.  The  transport  of 
road-mending  material  ceased  at  the  end  01  November  1918,  by 
reason   of  the  armistice. 
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Connecting  line  from  transhipment  port  of  Fort=Carre  to  Saints 
Dizier  with  the  station  of  the  Est  Co,  of  the  same  locality. 
Quaywall  along  the  port  of  FortCarre. 

The   line  connecting  the  transhipment    povi   of    Fori-Carre     to   1 
Saint-Dizier   was    established    by    the   army    during    the    winter 
of  19 16-1917  for  the  needs  of  the  military^  saw-mills  installed  at 
this  port  and  supplied  with  round  timber  brought  by  water. 

Working  began  from  the  ist  February,  1917. 

Since  the  armistice  the  mills  have  been  handed  over  to  the 
((  Liberated  Districts  Commission  ». 

The  principal  junction  line  has  its  origin  on  the  flar-ground 
of  the  transhipment  port  which  it  serves  for  a  lengtlv  of  200  m. 
(21S  yds.)-  Then  it  goes  towards  the  goods-station  of  the  Est 
Co.,  after  another  length  of  300  m.  (328  \'ds.)  going  over  the 
property  of  tfie  Domaine  public  fluvial  and  the  high-road  n*^  ybis 
which  it  crosses  on  the  level.  A  shunting  line  exists  after  crossing 
this  road. 

The  quay-wall  in  cement-concrete  of  the  Fort-Carre  port,  was    . 
constructed  in  1 919  by  the  «  Service  of  Koads  and  Bridges  ».     It 
is  200  m.  (218  yds.)   in  length  &nd  2  m.  90  (9.5  it.)   in  height 
including  a   coping  of  cut  stone  of  o  m.  40   (  i  .^,   ft.). 

The  works  ot  the  jtmction  were  executed  entirely  fjy  the  army. 
By  decision  of  August  8th,  1919,  the  Minister  of  Public  Works 
approved  the  maintenance  of  the  said  junction  which  will  be 
opened  for  commerce  after  the  completion  of  the  procedure  decreed 
bv  the  law  of  April  29th,   1919. 

The  qua) -wall  cost  2po,ooo  francs. 

The  costs  were  taken  from  the  funds  of  the  «  Alih'larv  Working 
of  Waterways  )>. 

(According  to  information  supplied  in  May,  7920, 
by  Mr.  Alex,  Ingenieur  en  chef  des  Poni::  et  Chatts- 
sees,   II,  rue  du  Palais,  Chaumont  (Hautc-Marne). 
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MIDI  CANAL  AND  LATERAL  CANAL  TO  THE  GARONNE 

The  works  decided  on  in  1920  or  previous  lo  that  vear  are  the 
following : 

A.  —  Deviation  of  the  Gargailhan  stream 

at  the  crossing  of  the  Midi  canal,  near  Beziers, 

(Department  of  I'Herault.) 

B.  —  Weir  at  Beauregard  on  the  Garonne,  near  Agen 
(Lot=et=Garonne). 

1*^  Deep  channel:  Complete  reconstructio:i  of  (he  ciiannel; 
2°  Small   channels:   Raising"  of  the  piles  and  of  the  left  bank 
abutment ; 

X'  For  the  whole  of  the  weir:  Replacing  of  movable  parts. 

C.  —  Junction  of  the  waterway,  on  the  right  bank 
of  the  port  of  SaintSauveur,  at  Toulouse,  to  the  Midi  railway  line. 

The  ivorks  of  dtiiaiion  of  the  Gargailhan  stream,  not  vet 
finished,  are  intended  to  deviate  this  stream  into  the  river  Orb. 
'j'hey  were  declared  to  be  of  public  utility  bv  decree  of  Dec.  i/tli, 
>giS,    and   are   estimated   at    760,000    francs. 

The  Gargailhan  stream  empties  into  the  Aiidi  can-;],  the  waters 
of  a  stream  which  serves  as  the  main  sewer  to  a  large  part  of 
the  town  of  Beziers.  The  works  foreseen  are  intended  to  turn 
aside  these  waters  which  contaminate  two  important  reaches,  by 
sending  them  into  the  river  Orb,  by  means  of  a  deviation  with 
syphon  crossing  under  the  bed  of  the  canal. 

The  syphon  will  be  composed  of  two  steel  pipes  o  m.  So 
{2.60  ft.)   in  diameter. 

The  expenses  will  be  borne  by  the  State,  except  a  sum  of  50,000 
francs,  which  sum  must  be  paid  into  the  Treasury  by  the  tow^n 
of  Hi'ziers  as  its  participation. 

The  weir  of  Beauregard,  placed  at  the  head  of  the  Agen  water- 
source,  plays  an  important  part  in  the  water-supp!}  ,  below  Agen, 
of  the  lateral  canal  to  the  Garonne. 
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Ihe  works  carried  out  consisr  of  the  complete  restoration  of  tlie 
bed  of  the  d-?ep  cliannel,  3S  m.  (41.S  yds.)  wide,  .jf  tlie  abutment 
and  of  die  pit^r  limiting  t!iis  ciiannel. 

Tfie  works  to  be  cxcctdcd  provide  tor:  \"  The  raising'  of  the 
piles  and  of  the  abutment  of  the  small  channels  by  o  m.  50 
(1.64  ft.)  ;  v\orks  t^egun  but  suspended  owing  to  the  M'ar ;  2"  Tlie 
piacing  of  fresh  trestles  lor  al!   (lie  channels. 

These  \-arious  works  will  have  the  effect  of  raising  bv  o  m.  50 
(1.64  ft.),  the  height  of  the  actual  water-level  and  will  conse- 
quentl/  periuit  of  incr-^asing  consideraljh  the  \oltmie  of  water  in 
reserve  below  Agen. 

The  estimates  were  as  follows: 

1°       Reconstruction      of      th"      deep      channel 

(finished)    tr.  207,000.00 

2"  jveplacing  of  the  trestles  of  the  deep  channel  So, 000.00 

3°  Raising   the  piles  and  thf^  abutment  of  the 

small  channels     29,000.00 

^'^  Replacing  trestles  of  the  small  channels.  .  .  .  24,000.00 

Total fr.        340,000.00 

The  worlcs  of  reconstruction  of  the  deep  channel  of  the  Beau- 
regard -x'c/r  were  executed  parth'  b\-  contract  and  partly  by  the 
State  ov'ing  to  the  death  of  the  contractor. 

Cost  of  works  carried  out  b\'  the  contractor  fr.  207,309.80 

Cost  of  works  carried  out  by  the  State 43,890.97 

Remittance  of  material  and  stores  after  decease  6,6 [3.27 
Settlement  of  account  on  the  completion  of  the 

works 1 7v99P-38 

Total fr.        275,804.42 

The   amount    of    these   expenses    (pre-war    es- 
timates) including  the  guarantee  was  ......         207,000.00 


In  1918  and  1919  a  connecting  line  was  constructed  the  length 
of  the  quay  on  the  right  bank  of  tlie  port  of  Saint-Sauveur,  at 
Toulouse,  consisting  of  four  lines  of  i   m.  50  (.:|.9  ft.)  parallel  to 
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the  bank  of  llie  (juay-wall  each   being  about    140  m.   (153  yds.) 


lonL''. 


Planned  during  die  war,  die  junction  in  question  was  intended 
to  link  up  directly  the  Midi  canai  with  the  Toulouse  powder  fac- 
tory, material  arriving  by  water  was  not  obliged  to  cross  the 
station  of  'i'oulouse  in  all  its  length.  The  conclusion  of  hostilities 
greatly  diminished  it^  utility . 

These  junction  works,  estimated  at  350,000  francs,  were  carried 
out  by  the  Midi  Co.,  to  whom  the  State  has  reimbursed,  up  to 
the  present,  tlie  sum  oi  307,479  francs. 

(From  information  supplied,  in  July,  ig20,  by  Mr. 
N...,  Inf^enieur  en  clief  des  Canaux  dn  Midi  et  Lateral 
a  la  Garonne,  10,  Port  Saiut-Etienne,  at  Toulouse 
(  H  aiiic-Garonne  ) . 
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CANAL  FROM  MONTBIXIARD  TO  THE  HAUTESAONE 


The  construction  of  this  naviovible  waterway  v,'as  declared  to 
be  of  public  utility  bv  the  law  ot  April  8th,  1870. 

The  canal,  of  a  total  length  of  83  kilometres  (52  miles),  is 
constructed  on  a  length  of  it  kilometres  (6  7/8  miles),  in  the 
Department  of  the  Haute-Saone  'water-shed  reach  and  first  reach 
towards  the  Rhone  to  the  Rhine)  and  is  under  construction  in 
the  territory  of  Beifort  and  the  Department  of  Doubs  on  a  length 
of   18   icilornetres   (11    1-4  miles).    (Fig.    I.) 


f 


FiG.     1 

Schema  des  voies  navigables  <le  I'Est  =  Plan  of  navigable  waterways  of 
the  East. 
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Tlie  object  of  this  scheme  is  ro  connect  the  canal  from  the 
Rhone  to  the  Rhine  to  the  navigable  Haute-Saone. 

At  the  present  tune  they  are  finishing"  the  works  under  con- 
struction in  the  Haute-Saone,  the  territory  of  Relfort  and  the 
Doubs  in  order  to  be  able  to  use  the  canal  between  the  Fvhone  to 

Profil  a  doable  voj'e 


Kalag* 


ConlVeJiaU^ 


4»o  .     loSjSd     5^75     I  5. 


Section.  mouiU.ee. .  3o^og 


Jua  Jt 


/^<5'/?/  c?'  Simple  voie  . 


tSecUon.  xnouxUAz :  Zi^.JZ 

Profil  a  double  voie  =  Double  way  section.  —  Profil  a  simple  voie  =  Sin- 
gle way  section.  —  Halage=  Towpath.  —  Section  mouillee  ^=  Water  section. 


the  Rhine  and  Ronchamp  and  thus  to  serve  the  town  of  Belfort. 
Ihe  termination  of  the  part  included  between  the  Rhone  to  the 
Rhine  and  the  railway  line  from  Besancon  to  Belfort  is  being 
pushed  rapidly  forward  in  such  a  way  as  to  be  able  to  fill  it  during 
1 92 1,  the  water  being  supplied  bv  means  of  water-catchments 
in  the  rivers  Douce  and  Savoureuse. 
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rhe  part  constructed  or  tinder  construction  is  between  the  canal 
from  the  Rhone  to  the  Rhine  and  the  west  end  of  the  water- 
shed reach  at  4  kilometres  (2   12  miles)   from   Ronchamp.     The 


Canal  from  Montbeliard  to  the  Haute-Saone. 
Souterrains  =  Tunnels.  —  Section  executee  avec  radier  maconne  =  Sec- 
tion made  with  masoni}^  bed. 

lay-out  of  the  Western  part,  not  commenced,  is  stiil  under  con- 
sideration ;  however,  a  ministerial  decision  of  October  29th,  1919* 
has  decided  to  adopt  the  lay  out  of  the  canal  through  the  valley 
of  la  Lanterne,  which  ends  at  tlie  Saone,  at  Conflandry. 
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A  branch  to  serve  the  factories  ot  Bolfort  is  being  worked  out. 
The  normal  sections  of  the  canal  are  indicated  in  fie-  2. 


1°   Works;  carried  out 

The  part  of  the  canal  at  present  constructed,  except  completion 
of  works  for  prevention  of  leakage,  which  will  be  necessary  before 
trilling  the  canal,   includes: 

a )  The  w  ater-shed  reach  ; 

b)  The  reservoir  wall  of  the  Ban; 

c)  The  feed-water  trench  of  the  canal; 

d)  The  trench  for  filling  the  Ran  reservoir. 


l._oc>xocX 


cLc.  DiljCrtilbcVVooccL  <x.  i«x  tueatte  "3cij^ 


(•'7'7J') 


r/j./j?; 


Sect.cry  niivil'ec      '3 ""68  "'"^    "-l 

Section  executee   avec  radier   non  ma^onne    =     Section  made  without 
masonrv  bed. 
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a)    Watershed  reach 

This  reach  lo  kilometers  916  m.  70  (6  m.  1,450  yds.)  long  in- 
cludes two  tunnels,  that  of  Foret  650  m.  (717  vds.)  in  length 
and  that  of  Cherimont  1,330  iv.  (1,455  yds.)  in  length.  The 
sections  of  these  tunnels  are  shown  in  figs.  3  and  4. 

b)   Ban  de  Champaoncy  r-'servoir  wall 

This  reservoir,  containing  13  million  cub.  meters  (17  million 
cub.  yds.),   is  destined  to  supply  water  to  the  canal. 

riie  retaining  dam,  800  m.  1,874  vds.)  long  is  constructed 
entirely  of  masonry  (about  260,000  yds3)  ;  the  highest  section 
^6  m.  (tt8  ft.)  is  shown  in  fig.  5. 


^«„u        -dUi.    ©(2a 


7^^-^^%, .  .  ... 'f,:."/^ ..  ,^J*^ 
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c)   Feed-ivaler  trench   of  the  canal 

This  trench  2  kilonieires  500  (1.56  miles';  long,  is  constructed 
with  a  gradient  of  one  millimetre  per  metre,  i  / 1000,  and  the  width 
of  the  bed  is  i  ni.  70  (5.5  ft.)  ;  the  lieight  of  the  banks  permits  of 
a  flow  of    13.3   vds.   per  second  if   the  necessity  arises. 

Fig.  6  gix'es  the  seciion  f-f  this  trench. 

The  works  indicated  nl)ove  !-i>  a,  b  et  c  were  terminated  in  1007. 

d)    Fi'Cii  avalcr  Irrndi    for  the    Bon   reservoir 

This  trench,  of  a  length  of  2  kms.  Soo  (134  miles),  was  finished 
in  the  course  of  tiie  year  1913;  11  will  conduct  the  water  of  the 
ri\er  Rahin  into  the  Ban   reser^'oir. 

It   is  built  with  an    incline  of   1  :  1000  and   the  'oed   is  f)  m.   80 

Oxitcif  etc  3L?ntQcPu«d,  cL  Cx  (uxhJTc.  £>coe<vo  . 
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(22.3  ft.)  wdde;  iht-  height  of  the  banks  also  allows  of  a  flow  of 
13    vds3    per   second. 

It  flows  into  the  reservoir  b\  a  tunnel  165  m.  (  180  yds.)  long; 
the  normal  section  of  the  ftn-d-water  trench  and  the  section  of 
the  tunnel  are  indicated  in  figs.  7  and  7A. 

The  lock  at  the  Eastern  end  of  the  water  shed  (fall  3  m.  25) 
(10.66  ft.)  is  constructed,  as  is  that  of  the  first  reach  farther 
down,  with  th.e  same  fall.  The  lock  at  the  Western  end  of  the 
Avater-shed  is  also  finished   (fail  4  m.)    (i3-i2  ft.). 


dcuxjexX  <Ae  JlL^nJU^CAAXXz-c^A.  ax.  tco-ivaxcto  ^< 


'cc^ivxt^. 


Seclion  n orm ale  de Id  rigo /e 


\rUoo  ao)      .  10.  i 


Coupe   en  travers    du   Sou  terrain. 


Fig.  7a 
Section  normale  de  la  rigole  =  Noimal  section  of  trend).  —  Rigole  de 
remplissage   =    Feed-water  trench.    —  Coupe  en  travers  du  souterram  = 
Cross-section  of  tunnel. 
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2°  Marks  under  7vay 

There  are  at  present  under  construction  . 

1°  The  part  of  the  canal  comprised  between  the  2nd  lock  of  the 
Eastern  water-shed  and  the  canal  from  the  Rhone  to  the  Rhine, 
on  a  length  of  17  kms.  850  (  i  r   1  '<S  tniles). 

There  are  in  this  pari  of  the  canal  6  locks  with  a  fall  of  -^  m. 
(9.84  ft.)  and  6  locks  with   a   fnll  of  4  m.  25  (1.^8  ft.). 

The  length  of  the  basins  is  ^S  m.  50  (42  xdr^.)  and  the  width 
5  m.  20  (17  ft.),  as  for  th''  three  Irx^ks  ;ilread\-  c<>iistru(^ted  at  the 
ends  of  the  water-shed  reach. 

The  Allan  and  Sa\"(nireus('  ri\crs  arc  crossed  bv  two  metallic 
canal-bridges  40  m.  (43.7  vds.)  in  length,  the  inlets  of  which 
have  a  water-section  of  6  m.  40  (21  ft.)  in  width  and  2  m.  25 
(7.38  ft.)  in  height;  each  of  these  bridges  is  supported,  in  the 
centre  bv  a  pillar. 

2*"  A  cement-concreie  screen  against  the  upper  facing  of  the  wall 
of  the  Ban  reservoir,  in  order  to  prevent  pressures  from  below  on 
the  masonrv-work  of  the  dam.  i'h?  plans  adopted  iia\e  foj-  object 
the  realization  of  the  following  conditions: 

a)  To  avoid  all  pressures  on  the  lower  base  of  the  foundations; 
this  result  will  be  (obtained  bv  drilling  sounding-holes  to  a  suffi- 
cent  depth,  so  that  the  weight  of  the  nx-ks  is  ef|ui\alen!  to  tlie 
column  of  writer  at  highest,  water-level; 

b)  To  lea \-e  above  water  the  largest  surface  possible  of  the  upper 
facing  of  the  dam  :  the  vertical  pits  and  horizontal  drains  permit 
the  reali/ation  of  this  project; 

c)  To  maintain  a  certain  connection  between  ilie  old  <-md  new^ 
masonrv;  tliis  is  obtained  hv  the  form  of  the  dam  and  by  (-ramp- 
irons  joining  (he  s(-reen  to  the  dam  ; 

d)  To  prevent  absoIuteU'  the  water  from  ])ene!rat'!ig  into  tlie 
old  brickw-ork  at  the  right  of  the  supjjorting  right-angle,  against 
this  iniiltration  the  u.se  of  lead  sheets  under  the  right-angles  will 
be  more  efficacious  than  the  la  vers  of  remeni  whatever  be  the 
composition  ; 

c)  To  prevent  the  consequences  of  the  dilations  and  contractions 
of  the  masonry  due  to  variations  of  tempi-ralure.  \'ertical  joints 
2  inches  in  width,  placed  at  50  m.  (35  yds.)  intervals  on  an 
averaq-e,  will  be  (-(instructed  in  the  thickness  of  the  stru(-lure,  and 


their  filling'  will  be  obtained  b\'  a  process  employed  for  the  reser- 
voir of  BouilloLise  (E. -Pyrenees). 

The  screen   is  constructed   of  lime  cement-concrete,    with   pits 
and  inspection  galleries  to  inain   drain.     The  vertical   pits  Ivino- 


n*    J  , /yt 


Coupe  de  I'ecran  et  de  la  digue  sur  I'axe  de  la  bonde  de 
vidange   -.^    Section    of  screen    and    dam  at  emptying  sluice. 

on  the  upper  facing  of  the  dam,  are  at  intervals  of  ^  m.  (0.8  ft.) 
from  centre  to  centre;  thev  ha\e  at  the  top  the  form  of  a  half- 
circle,  2  m.  (6.56  ft.)  in  diameter.  This  form  is  then  modified 
so  as  to  end  at  a  section  formed  of  a  half-circle  of  i  m.  50  (4.0  ft.) 
in  diameter,  adjusted  to  a  rectangle  of  i  m.  50  at  the  bottom, 
and   1   m.  75   (5.7  ft.)   in  height  at  the  lowest  point  of  the  dam. 
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Three  horizontal  inspection  galleries  i  m.  60  (5.2  ft  )  in  height 
will  be  constructed  against  the  facing  of  the  dam,  the  lower  one 
I  )llo\ving  the  whole  length  of  the  oank  ;  tlie  middle  one,  20  m. 
(65.6  :i.)  below  water-level,  will  be  120  m.  (131  yds.)  long  and 
the  upper  gallery  placed  g  m.  (^9.5  ft.)  below  this  same  level 
will    be    2v'4    m.     {^^22   yds.)     long.     Semi-cylindric^il     openings 

0  ni.  50  (  1.6  ft.)  in  diameter  will  be  constructed  in  the  thick  part 
of  the  uprights  and  lead  sheets  1  S  in.  in  thickness,  will  separate 
liie  dairi  from  the  screen  between  the  semi-cvlindrical  openings. 
A  semi-circuiar  cnjlector  o  m.  60  ( 1 .96  ft.)  in  diameter  placed  at 
the  level  of  the  base  of  the  foundations  will  receive  and  conduct 
1(1  the  emptying  sluice  the  waters  which  mav  have  crossed  the 
screen-Vv.'di. 

The  principal  featinvs  of  the  screen  are  indicated  in  figure  S. 

The  cost  loreseen,  bv  the  law  of  April  8th,  1879,  for  the  con- 
struction of  the  -Montbeliard  Canal  to  the  Haute-Saone,  following 
the  trace  of  the  Lanierne  vallev,  is  22,000.000  francs. 

This  estimate  was  considered  in  1913  only  half-sufficieni  and 
it  was  reckoned  thai  the  costs  would  come  to  a  total  sum  of 
45,000,000  francs. 

Cnder    the   present    economic    conditions,    the    total    costs    v.ill 

1  'Ttainlv  be  tripled  on  the  estimates  of  1913. 

The  expense  is  entirely  bc>riie  bv  the  State,  except  for  the  branch 
canal  ir,  the  Belfort  factories,  for  which  the  participation  of  the 
'^elfort  Chrmiber  of  Commerce  and  the  factories  is  counted  on. 

Xo  t«)ll  dues  are  anticipated  for  navigation  on  the  canal  from 
Montbeliard  to   the   Haute-Saone. 

(From  information  -supplied,  in  October,  ig20,  by 
.Mr.  M.\i^(.tr:R\,  In^euieur  en  cin'f  di's  Pouts  et  Chans- 
sees,  16,  rue  de  la  Colombine,  a  Vesovl  (Haute- 
Saone). 


THE  NORD  CANAL 

The  definite  lay-out  of  the  Nord  Canal  (see  plan  annexed)  was 
approved  by  a  ministerial  decision  of  January  23rd,  T906. 

I'he  works  begun  in  1907  were  suspended  owint:  to  the  war, 
and  liave  undergone  considerable  damage. 

Various  repairs  are  being  done. 

The  work  of  finishing  the  Nord  Canal  must  )).-  taken  up  as  soon 
as  possible  and  will  folloNx  the  general  lines  of  the  preliminary 
scheme  whieh  was  declared  to  be  of  public  ulilit\-  b\'  the  \ii\\  of 
December  22nd,   1903. 

It  is  only  possible  to  give  temporary  information  about  the 
plans  whicii   will  be  definitelv  executed. 

At  present,  a  project  of  the  works  to  be  underiaken  is  being 
prepared  to  make  the  Nord  Canal  accessible  to  barges  of  600  tons, 
of  7  m.  50  (22.6  ft.)  outside  width,  with  a  draught  of  2  m. 
(6.56  ft.). 

Walc/supply.   —-   'j"he   water-supply    is  the   object    of   definite 
studies  in   the  hypothesis  of  traffic  corresponding  to  30  alternate 
lockings  ever\'  24  hours  (  16, 000,1100  tons  a  year).      Also  the  pos-    , 
sibility  of  assuring  the  water-supply  in  the  hypothesis  of  double  1 
this  traffic  will  be  examined  (this  would  entail   the  floubling  of 
the  locks). 

Cross-sections  (see  sketch).  -  The  width  of  the  canal  has 
been  fixed  at  17  m.  (35.8  ft.)  yxith  2  m.  (6.56  f t , )  of  water.  The 
depth  of  the  channel  will  be  2  m.50  (7.2  ft.).  Tlie  sections  of 
the  tunnels  are  maintained  temporarilv,  except  the  widening  of 
the  channel  by  abolishing  the  tow  banks,  this  is  being  done. 

Structures.  — ■  Each  double  lock  of  300  tons  must  be  duplicated 
by  a  lock  of  600  tons  offering  a  width  of  8  m.  50  (27.9  ft.),  and 
an  available  length  of  66  m.    (72  \-ds.). 

The  overhead  bridges  will  be  set  up  with  an  opening  which  will 
average  39  m.  ( 129  ft.),  this  opening  will  correspond  to  the  normal 
width  of  the  canal  and  the  two  towpaths  five  metres  (  16.4  ft.)  in 
width  constructed  at  1  m.  50  (4.0  ft.)  above  the  normal  level  of 
the  w-ater. 
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Canal  du  Xoid 
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The  cost  of  the  whole  of  (he  work  executed  before  the  war 
amounts  to  about  73,000,000  francs. 

The  cost  for  the  completion  of  the  canal  for  boats  of  600  tons 
will  be  about  80,000,000  francs  at  pre-war  prices,  that  is  at  present 
prices,   about  300,000,000  francs. 

Besides  the  contributions  for  A\ar  tlamages,  and  a  slicrht  con- 
tribution   from    certain    persons   interested,    the    necessarv    funds 

Prof  1 1  en  remhloi  . 


Pro  fit    e/2i   <ie6/ai 


Profil  en  remblai  =  Ernhnnlcment  section.  —  Prohl  en  deblai  =   Cutting 
section. 

will   have  to  be  ralized  bv  means  VN-hich   ha\e  been  proposed  to 
the  hiofher  Administration. 


(From  information  supplied,  hi  June,  ig2o.  by  Mr. 
Lk  Rond,  Ingenieur  en  chef  des  Ponlr.  ct  Chaussees, 
7,  rue  de  Naples,  Paris.) 

Bibliography:  Works  connected  with  Ocean  and  hiland  Navigation,  1913,  ]).  :^1. 
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CANAL  FROM  THh  RHONE  TO  THE  RHINE 

'i'he  works  under  construction  <.n  this  navigable  route  (i)  in- 
clude the  c^eneral  improvement  v>f  the  canal  . 

i"  Between   Besancon  and  Montreux-Chati'au  ; 
2'  Between  Besancon  and  lite  Saone. 

'J'he\-   include   notably: 
raking'  out  rock  ; 

Dredging,  in  the  river  and  by-pass; 
A  bv-pass  2  kilometres  (i    1/4  mile)   in  length; 
The  lengthening  of  35  locks; 
The  lowering  of  the  sills  and  beds  of  25  lock^; ; 
The  construction  of  a  safet}'    lock: 
Abolishing  of  one  lock; 

Tlie  (Construction  of  70  metallic  swing  loci:   gates; 
The  lengthening  and  construction   of  weirs; 
The  revetment  at  several  places  of  the  canal  bed  • 
The  construction  and  raising  of  bridges  and  focjt-bridges ; 
The  lengthening  of  aqtieducts,  the  constrncrion  of  bridges  as 

well ;  ' 
The  construction  of  retaining  walls; 
Some  slnpes. 

These  improvement  works  have  for  their  chief  object  to  place 
the  navigable  route  in  conformitv  with  the  gauge  fixed  by  the 
ministerial  circular  of  July  19th,  iSSo,  thai  is  to  permit  the  passage 
of  canal  boats  38  m.  50  (  124.64.  ft.;  in  length  on  the  whole  length 
of  the  canal,  from  the  Rhone  to  the  Rhine,  with  a  load  of" 
300  tons. 

Based  on  the  programme  of  191 9.  the  costs  were  estimated  to 
be  about  30,000,000  francs,  but  this  estimate  will  be  certainly 
exceeded  by  an  important  sum. 

The  costs  are  entirely  borne  by  the  State. 

Persons  interested  in  this  undertaking  do  not  contribute.. 


(1)  See  Works  connected  with  Oce_n  and  Inland  Navigation,  1913,  p.  46. 
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At  the  present  moment,  when  tlu:-  waf-r  is  1-. >\\,  bargee  can  only 
reach  Besancon  with  a  draught  of  i  m.  ()0  (5.24  ft.)  correspondinc^ 
to   a  tonnage   of  250   tons.      I'lie  improvement    \\ili   permit    of  a 
draught  of  1  m.  So  (5,9  ft.),  that  is  a  tonnage  of  300  tons.     What   j 
is  more,  tlie  improvement  of  certain  difficuU  passes  will  have  the  ] 
effect  ot  intensifying  the  traffic,  w  ithout  however  it  being  possible  1 
lo  supply  exact  figures  on  this  subjf-ct. 

None  of  the  works  mentioned  above  has  been  finished  in   tlie 
course  of  the  year    1Q19. 

These  works  are. however  prett\-  well  advanced  and  tlie  filling  3 
of  the  canal  mav  be  hoped  for  towards  the  end  of   1920. 

However,  tlie  river  dredgings  are  put  (jff  till   i(;2(.     Their  ix)st  ^ 
is  estimated  at  about   10,000,000  francs,   so  that  barges  can  onlv    ' 
circulate   with   a   reduced   tonnage,    of  about   250  tons,    until    the 
complete  execution  of  the  said,  dredgings. 

The  cost  of  the  \\(-rks  carried  out  to  the  31st  December,   1919, 
amounts  to  27,951,936  francs. 

(From  inforiuation  supplied,  in  June,  ig20,  bv 
Mr.  ]>L.\isi:,  Ingenieiir  en  chef  des  Fonts  et  Chaussees, 
7,  me  F\isteur,  BescuK^on.) 
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CANAL  FROM  ROANNE  TO  DIGOIN 

Building  of  a  new  dock  (Oudan  port). 

Tlic  Canal  lr(jin  Roanm'  lo  Di-^o'in  takes  its  orii^-in,  at  Roanne, 
from  a  fluvial  basin,  forming  the  first  reach  of  the  canal  S30  m. 
(92Q  yds.)  in  length  and  80  m.  (87  yds.)  in  ^.vidth..  This  d(x:k 
is  bordered  b\'  qtiay  walls  and  railroads  connected  Avith  the 
P.-L.-M.  netvori-:  (lines  from  Ixuanne  to  Saint-Ktienne,  to 
J^yons,  tc>  Paray-le-Monial,  to  Montchanin) . 

The  port,  thus  formed,  being  insufficient,  ihe  building  of  a 
new  dock  has  been  undertaken,  ihi.>  laiter  is  sittiated  on  the  left 
bank  of  the  canal,  at  1,200  m.  (i,";ro  \-ds.)  downstream,  fr(jm 
the  present  port  and  known  bv  the  name  of  Oudan  dock  or  port, 
Irom  the  name  of  the  stream  in  the  vallev  of  which  the  clock  has 
been   excavated. 

The  works  were  declared  of  public  utilitv,  bv  decree  of  the 
v)ih  of  March,    iQi;. 

The  new  port  will  be  connected  to  the  P.-L.-M.  lines,  on  the 
one  hand,  with  tJie  line  from  Koanne  to  Saint -Germain-des-I"'os- 
ses,  bv  ttirning  to  account  the  junction  fixed  up  for  the  service 
;>f  the  Arsenal  de  Roanne  and,  on  the  other  hand,  with  the  junc- 
tion connecting  the  ancient  p»jrt  of  Roanne  with  the  lines  ivoxn 
Saint-Etieiine,   Lvon,   Parav-Ie-Momal  and   Montchanin. 

A  junction  by  railroad,  is  also  being  considered  A\ith  lines  of 
local  interest  of  the  department  of  the  Loire. 

The  work's  are  completed,  except  the  junctions  bv  railroad  and 
some  finishino  toiu^hes.  The  docl-;  will  soon  be  open  for  navi- 
gation. 

The  Oudan  dock  is  especial iv  established  in  \-iew  of  its  utility 
for  new  trades,  which  have  a  tendency,  owing  to  the  war  of  1014- 
1918,  to  spring  up  and  locate  themselves  in  the  Roanne  region. 

The  length  of  the  dock  is  755  m.  (825  yds.).  Starting  from 
the  junction  with  the  canal  from  Roanne  to  Digoin,  a  first  part 
of  415  m.  (455  yds.)  shows  a  width  of  ^^2  in.  (35  vds.)  between 
the  quay  walls;  this  width  is  increased  to  47  m.  (51  yds.)  on 
the  rest  of  (he  length. 

The  draught  is  2  m.  20  (7.25  ft.)  equal  to  that  of  the  canal 
from  Roanne  to  Digoin,  w'th  which  the  dock  is  in  direct  commu- 


so 


nicaLion.     At   the   junction    of   the   dock   and    canal,    a    sufficient 
widening  allows  boats  to  turn. 

Towpaths  are  to  be  found  on  each  bank  of  the  dock.  On  each 
bank  also,  there  are  platforms  of  34  m.  (37  yds.)  and  40  m.  50 
(45  yds.)  in  width  intended  for  railway  tracks,  transhipment 
plant  and   warehouses.     These   jjlaifdrins  are   levelled   imiformly 


•> 
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cM^cuv/^cmxxlu:^u£.Aie^L/eAUyCnd>i^^        lOa&iui^dBujdaJv. 


General  plan  of  the  Oudan  Dock. 

Terrains  industriels  retrocedes  par  la  ville  de  Roanne  =  Building  sites 
ceded  by  the  town  of  Roanne. — Voie  ferree  de  raccordement(ligneP.-L.-M.) 
=  Junction  line  to  the  Paris-Lyons-Mediterranean  Railway. —  Terre-plein  = 
Platform.  —  Voies  ferrees  de  tiansbordement  =  Transhipment  lines. 

Demi-coupes  transversales  =  Half  cross  sections.  —  Suivant  a-b  —  On  a-b. 
—  Suivant  c-d  =  On  c-d.  —  Plan  d'eau  normal  =^  Normal  water-level. 


—  Sl- 
at 4  m.  50  (5  ft.)  above  the  dock's  waterlevel,  and  a  supporting 
wall  compensates  for  ihis  height  (see  sketch  here-below) . 
Accordino-  to  the  original  estimates,  the  works  would  cost; 

a)  Excavation  of  dock,  arranging  of  ground, 
including  purchase  of  same,  junction 
tracks  to  the  P.-L.-M.  iines Fr.        gio,ooo.oo 

h)   Quay   walls  and  breast  walls    1,022,000.00 

Total    Fr.     i,o^2.,ooo.oo 

As  a  matter  of  fact  the  expenses  will  cim')imt  approximativelv 

to  the  figures  liere  below  :  / 

a)  Excavation  of  d(x:k  and  arranging  of  ground  850,000.00 
h)  Works   of   art,    others   than    the    quay   and 

breast  walls      200,000.00 

(')   Junction    to  the   P.-L.-M.    lines 600,000.00 

'.I)  Quay  and  breast  walls 1,250,000.00 

Total   expcnsi."    I>.     2,000,000.00 

In  principle,  the  quav  and  breast  walls  ought  to  liave  been 
built  at  the  expense  of  traders  taking  advantage  of  this  dock  ; 
but  the  town  of  Roanne  has  had  the  wall  built,  reserving  the 
right  of  recovering  this  outlav  bv  increasing  the  price  of  land 
conveyed  to  traders.  AH  other  expenses  are  to  be  divided  be- 
tween the  State  and  the  Town.  This  latter  mav  be  able  to  redeem 
its  expenses  by  the  working  of  the  transhipping  plant  and  In- 
letting  the  ground  of  the  new  port,  of  which  the  yearly  traffic 
seems  capable  of  attaining  500,000  tons,  pretty  rapidly. 

(From  information  supplied,  in  May  ig20,  by  Mr. 
HuET,  Ingenieiir  en  chef  des  Ponis  et  Chaussees, 
Nevers  (Niev  re ) . 
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REPAIRING  OF  NAVIGABLE  WATERWAYS 

damaged  by  warfare   (Canal  de  I'Est,  North  branch; 
Canal  des  Ardennes;  Canal  de  I'Aisne  a  la  Marne). 

In  the  zone  of  inilitar\'  operaliv)ns  ai]d  in  the  regions  crossed 
bv  the  retreating  enemv,  the  locks  tia\e  been  quite  disabled, 
either  by  the  destruction  of  the  two  heads,  or  by  the  destruction 
of  one  head  only  doAvnstream  or  upstream,  or  sin;ply  by  the 
destruction  of  the  gates.  Tlie  bridges  have  been  (lestro^-ed  also 
as   well    as   sundrv   works   in    the  basin. 

Certain  parts  of  the  canal  were  so  damaged,  that  it  was  quite 
impossible  to  find  anv  trace,  in  these  places,  of  a  vaterway. 
Rebuilding  had  to  be  rapidl\  undertaken  and  particularly  ex[:)e- 
ditions  means  had  to  l^e  emploA^ed  ;  thev  ar<"  described  in  a  sum- 
mary V. ay,   here  below: 

Locks.  —  Reconstruction  in  concrete,  copings,  angles  of 
reversed  walls,  mitres,  in  ferro-concrete.  Iron  bracing  of  apron 
by  means  of  I  girders. 

Intensive  use  of  concreters. 

Iveplacing  lock-gates  by  entirely  wooden  gates.  Replacing  of 
working  apparatus  of  the  gates  by  racks,   fixed  up  oa  trivets. 

Weirs.  —  Filling-in  of  excavations  occasioned  by  the  swelling 
of  the  waters.  Use  of  ro(^l-:  filling  and  of  gabions  of  metallic 
wiring  filh^d  with  stone  detritus. 

Basin.  —  Clearing  of  the  navigable  channel,  obstructed  h\ 
barges  filled  with  stones  and  suniv  by  the  Germans.  Creation  of 
channels  by  means  of  explosives  fixed  up  on  diving  apparatuses. 
Filling  up  D}'-  means  of  concrete  slabs  of  th.e  numerous  shell 
holes  in  the  concrete  casing  of  the  channel  of  the  canal  from  tlie 
Aisne  to  the  Marne. 

Bridges  on  doivustrcani  heads  of  locks.  —  Concrete  abutments. 
Apron  fixed  up  by  iron  girders  separated  by  o  m.  25  (9. 84  ins.). 
»  Bricks  laid  flat  fill  up  the  air-gap.     Concrete  is  poured  in  loose 
and  forms  a  slab  embedding  the  greater  part  of  the  girders. 
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Copes  oj  liuirks.  —  The  deteriorated  copes  of  works  have  been 
replaced.  An  ungalvanised  metallic  uiring  has  been  placed,  in 
a  regular  way,  in  the  middle  of  the  thickness  of  thp  copes  to 
prevcni  iheir  cracking. 

Jhuns.  —  Repairing  of  cracked  dams,  by  means  of  cla\-ed  stone, 
detritus,  and  bv  the  help  of  concrete  casing. 

Navigation,  impossible  in  if)i8,  on  the  canal  de  PHst  ( Xorlhern 
branch),  was  resumed  on  all  its  length  in  Sej^t.,  1919,  with  a 
draught  of  1   m.  70  (5.5  fi.). 

It  will  be  re-esial)]ished  at  the  end  of  1920  on  all  the  length 
of  the  Ardennes  canal  and  on  the  canal  from  the  .\isne  to  the 
Marne. 

Owing  to  the  exfrenie  obstruction  of  the  tiasin  and  of  the  chan- 
nel, in  certain  parts  of  navigable  reaches,  explosives  have  had 
to  be  I! seel  and  sometimes  metallic  pieces  have  had  to  be  cut  out 
b\   means  of  an  oxy-acetylenic  torch. 

I'he  I'ost  of  the  works  cjescribf^d  cannot  be  exactlv  estimated. 
i^xpenses  are  mixed  up  with  other  administrative  work,  thev  are 
borne  by  the  Stare  budget. 

For  the  three  canals  de  I'Fs!  (Xi  rlliern  branch)  of  the  Arden- 
nes and  from  the  Aisne  to  tlie  Alarne,  ihe  repairs  amottnted,  in 
1919,   to  29,650,000  francs. 

32  millions  of  francs  expenses  must  be  provided  for  1920. 

Bv  the  end  of  the  vear,  the  three  navigable  waterways  will 
be  nearly  in  a  fit   slate. 

The  works  have  been  re-established  with  their  former  arrTinge- 
ments.  However,  the  vidth  of  the  bridges  'las  been  increased 
to  ]ea\e  causewavs  of  ^  m.  {p,.2'S  vds.)  or  5  m.  50  C6.T  yds.) 
width  between  pavements  of   1    m.   (1.09  yd.)  width. 

{From  information  supplied,  in  Auiiusi  igjo,  by 
Mr.  Hkgi.v,  Iniienicur  en  chef  des  Prnils  ct  Chaussees, 
Chef  du  Service  de  la  Navigation,  Canal  de  VEst 
(branche  Nord),  Canal  des  Ardennes,  Canal  de  IWisne 
a  la  Marne,   Charh''viUe  (Ardennes). 


1.   INLAND   NAVIGATION 


C.  PORTS 


57  — 


PORT  OF  ROUHN  (1 


Xunierous  vooden  berths  have  been  v-onstriicted  in  the  fluvial 
port  for  en:piv  or  full  peniches  or  bari:es. 


0)  Sep  also  Ocean  natiyatwn.  p.  147. 


n.  OCEAN  NAVIGATION 


A    TIDAL    RIVERS 
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THE  MARITIME  LOIRE  AND  THE  PORT  OF  NANTES 

I  1°  Improvement  works  of  the  Loire,  between  Nantes  and  the  sea 
(declared  of  public  utility  by  the  law  of  the  24th  Dec,  1903). 

These  wcrks  of  improvemeiU  hiwe  for  object  the  allowing  of 
ships  of  7  m.  50  (24.5  ft.)  draught  to  ascend  to  Nantes  during 
the  lowest  neap  tides.  Ihev  comprise  dredgings,  freeing  from 
rocks  and  destruction  of  islands,  also  the  construction  of  dams 
for  the  materialisation  of  ilie  plan  of  tlie  bed  10  be  made. 

The  fixed  works  had  to  be  established  so  as  to  allow  tb.e  circu- 
lation of  ships  with  7  m.  50  (24.5  ft.)  draught  at  all  times:  but 
it  was  understood  that  the  Avorks  should  be  directed  at  first  to 
ensure  the  ascending  of  ships  of  b  m.  (  ig.:  ft.),  the  increase  la 
the  maximum  water-draugfit  of  ships  likelv  to  circulate  on  the 
Loire  to  be  obtained  afterwards  b}    dredging. 

At  the  present  time,  the  first  part  of  th.e  programme  ma\-  be 
'  considered  as  achieved.  The  execution  o'  the  second  part  has 
been  begun. 

It  was  estimated  that  tlie  works  would  cjst  the  sum  of  22  mil- 
lion Soo.ooo  frs,  this  suni  including  a  reserve  of  2  million  which 
had  to  be  used  for  dredginos  in  \iew  of  the  lowering  of  sills,  to  a 
sufficient  depth  to  allow  ships  of  7  m.  so  (24.5  ft.)  draught  to 
circulate. 

'I'liese  works  are  being  carried  out  at  tlie  present  time  so  as  to 
increase  the  depth  already  obtained. 

It  is,  besides,  intended  to  spend  10  million  frs.  on  the  impro- 
vement of  the  upstream  section  between  Paimbocuf  and  Saint- 
Xazaire. 

2"  Improvement  works  of  the  port  of  Nantes 
(declared  of  public  utility  by  the  law  of  7th  July,  1913.) 

Thase  improvement  works  have  for  object  to  allow  the  port 
to  meet  the  increase  of  traffic  which  will  certainly  be  the  conse- 
quence of  the  success  of  the  improvement  worlds  of  the  maritime 
Loire.     This   traffic    has   gone   from    1,553,660   tons   in    igio   to 
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2,891,77^  tons  in  1916.     It  has  oscillated  since  this  year  between 
a  miximum  of  2,535,369  tons  and  a  .ninnnum  of  1,708,581   tons. 
The  works  referred  to  include: 

a)  '1  he  construction  of  ],Soo  m.  (about  i,t.i(j)7  \'ds.)  of  quay 
in  the  arm  of  the  Pirnel,  along-  which  ships  will  find,  at  least 
a  minimum  of  8  m.   (26.2  ft.)  at  the  lowesi  tide; 

b)  The  demolition  and  reconstruction  of  2  large  bridges  which 
were  in  opposition  to  the  normal  diffusion  of  the  tide  abuxc 
Nantes ; 

c)  The  construction  of  works  upstream  on  the  Loire  to  prevent 
sand  being  carried  down  stream,  when  the  bridges  forming  an 
obstacle  to  their  descent,  will  be  taken  away  ; 

d)  Dredgings  and  freeing  from  rocks; 

e)  The  construction  of  a  graving  doik  of  200  m.  (218  vds.) 
a\  a  liable  length. 

The  approved  expenditure  for  improvement  works  in  the  port 
of  Nantes  wa^  estimated  to  attain  the  sum  of  28,500,000  francs, 
but,  owing  to  the  increase  of  prices  at  the  present  time,  it  would 
not  be  extraordinarv  if  the  outlav  nere  to  run  to  alxjtit  ()0  million 
francs. 

The  expenditure  for  the  improvement  of  the  Loire  as  well  as 
for  the  improvement  of  the  port,  is  borne  halt  by  tlie  State  or 
by  interested  parties;  Chamber  of  Commerce,  Conseil  general 
de  la  Loire-Inferieure  and  town  of  Nantes.  It  is  probable,  that 
this  will  rapidly  bring  the  port  of  Nantes  to  a  yearlv  traffic  which 
wdll  attain,  if  it  does  not  exceed  it,  4  million  tons.  'I  !hs  traffic 
is  two  and  a  half  times  superior  to  that  of   tqio. 

Other  works  have  been  carried  out  on  th*-  part  of  the  Loire 
under  consideration;  ws  give  a  summary  description  of  same 
here  below. 

a)   Wharves  of  the  Usine  BriUee. 

These  wharves,  begun  in  1918  and  finished  in  jqu),  were  built 
m  a  concavity  situated  on  the  right  bank  of  the  river,  immediately 
below  Roche-Maurice.  They  were  decided  on  to  allow  an  in- 
crease in  the  number  of  berths  to  be  placed  at  the  disposal  of  the 
American  army  in  the  port  of  Nantes.     They  are  three  in  number. 


(Fig.  1 
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Eiwh  of  these  wharves  is  composed  of  three  parts:  Mooring-posts 
{called  dues  d'Albe),  at  about  35  m.  (38  yds.)  distance  from  each 
otlier,  at  which  boats  can  moor;  a  lifting  crane  wharf  of  90  m. 
(98  yds.)  length  on  which  cranes  having  a  minimum  reaction 
of  27  t.  50  per  roller  can  iravel,  a  breast  wall  15  m.  ([6.2  yds.') 
behind  t'le  front  of  the  wharf  which  is  composed  of  a  curtain  ot 
planks  sustained  by  coupied  stakes. 

At  tlie  foot  oi  each  wharf,  a  depth  of  8  m.  (26.2J  ft.^  under  the 
lowest  waters  known,  is  foimd. 

7'he  expt^nditure,  entirely  borne  by  the  State,  has  attained  [\\r 
sum  of  815,000  francs  in  round  figures. 

The  yearly  increase  of  traffic  to  be  hoped  for,  from  the  fact 
of  the  working  of  these  wharves,  will  be  about  100,000  tons  prr 
post,  thus  making  300,000  tons  for  the  three  posts. 

b)    Pii'nubn'ul  iK'ltdrj . 

This  wharf,  begun  in  i(;i()  and  achieved  in  J9i9)  250  m.  (273 
vds.)  in  length,  was  built  in  view  of  the  chemical  products  fac- 
tories, sulfuric  acid  andmelinite,  which  were  erected  for  the  needs 
of  war. 

The  V'ork  11;  connected  with  land  by  2  girders  inclined  at  about 
45"  to  the  direction  of  the  bank.  Each  of  these  girders  is  about 
75  m.  (82  vds.)  long.  The  whole  of  the  work  is  constructed  in 
concrete.  The  piles  supporting  the  superstructure  properly 
called  are  about  14  m.  (15.2  yds.)  in  length,  Mooring-berths, 
independent  of  the  wharf,  distant v35  m.  (3S  yds.)  from  each  other 
allow  boats  to  moor  along  the  Avork.  The  depths  to  be  foimd 
at  its  foot,  are  sufficient  to  allow  of  its  use  by  boats  of  5  m.  50 
to  6  m.  50  (18  to  21.3  ft.)   draught. 

The  wharf  carries  cranes  having  a  maxinumi  reaction  per  roller 
of  25  ttms  and  a  railroad  on  which  wagons  carrying  10  tons  per 
axle  can  circulate. 

The  expense  of  carrying  out  this  work,  viz.  650,000  francs,  was 
entireK-  borne  bv  the  »  Administration  des  Poudres  ».  The  traffic 
at  this  vvharf  will   easih-  attain    100,000  tons  yearly. 

c)    Dongcs  ivJuirf. 

This  wharf  begun  in  1918  and  finished  in  1919  (see  plan  here- 
annexed),   350  m.   (378  vds.)    in  length,   was  built    in    view  of 
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billowing'  the  rapid  uiiiuading- of  coal  consigned  io  the  Conipagnie 
d'Orleans  and  the  loading  of  ore.  It  is  connected  with  land  by 
two  gangways  of  150  m.  (164  yds.)  length  inclined  at  about  45'' 
to  the  direction  of  the  bank.  Fifteen  mooring-berths  are  placed 
in  front  of  the  work  to  allow  th(t  mooring  of  boais  that  will  use  it. 
The  depth  found  at  its  foot  is  sufficient  to  allow  of  the  mooring 


''oatoyiijui.:^  -4«,  ii^tx^-Lb  <a>t.:iu 


l.«IU-.<j!^>.^.J.J(.  ^1  Jlp.J..^^kjK^.JVl|.Mji^.,.M;4. 


(Fig.  2.) 

Estacacie  en  ciment  arme  =  Reinforced  cement  whaif.  —  Profil  type  sche- 
matique   avec  position   relative  des   grues  et  des  navires 
relative  positions  of  cranes  and  ships. 


Section    with 


of  boats  ha^ing  8  m.  (26.24  ft.)  draught.  The  work  is  entirely 
constructed  of  ferrocement. 

Its  equipment  will  be  undertaken  by  the  Orleans  Co.  It  will 
comprise  9  electric  cranes  of  5  tons,  which  will  empiv  the  coal 
on  to  conveyors  connected  with  land. 

The  expenditure  estimated  at  a  total  of  6milii()n  francs,  includ- 
ing the  expenses  for  the  maritime  station  and  cost  of  purchase 
of  ground,  will  be  borne  for  a  third  bv  the  State  and  for  two- 
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thirds  by  the  Compagnie  d'Orleans,  \vhich  will  recover  the 
advance  it  makes  by  the  proceeds  of  a  tax  on  ships  and  goods. 
It  is  probable  that  before  very  long  the  traffic  at  the  wharf  will 
exceed  i   million  tons  yearly. 

d)   Construction  of  a  post  jor  the  discharging  of  petroleum, 
carried  out  by  the  Paix  finn. 

The  Paix  firm  constructed,  in  1919,  at  about  1,200  m.  (1,311 
yds.)  below  the  wharf  of  the  Orleans  Company,  4  mooring  berths 
in  ferro-cement  at  wjiich  petroleum  ships  will  moor.     The  extre- 


mity  of  a  pipe  delivering  the  petroleum  and  immerged  in  the 
river,  will  be  fitted  to  a  wooden  wharf. 

The  berths  mentioned  are  500  m.  (546  yds.)  from  the  bank. 
Sufficient  depths  are  found  to  allow  the  mooring  of  boats  having 
9  m.   (29.5  ft.)   draught. 

The  expenditure  attained  i  million  in  round  figures,  it  has  been 
entirely  paid  by  the  Paix  firm.  It  is  estimated  that  the  traffic 
will  attain  300,000  tons  of  petroleum  and  mazout. 

e)   Quays  on  piles  heloiv  the  Piryjii!  arm. 

These  quays,  begun  in  1913  and  finished  in  1919,  are  included 
in  the  programme  of  improvement  works  of  the  port  of  Nantes 
declared  of  public  utility  by  the  law  of  the  7th  of  July,  1913. 
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To  simplify  matters,  the  original  iron  caissons  have  been 
replaced  by  movable  wooden  caissons  in  which  a  slab  of  cement 
of  2  m.  (2.2  yds.)  tJiickncss  has  been  run,  capping  the  heads 
of  the  piles.  This  slab  was  strengthened  at  its  inferior  part  by 
round  irons.  The  tops  of  the  stakes  were  united  by  trellised 
beams.  This  simplification  of  the  primitive  project  has  allowed 
the  quay  to  be  made  under  extremely  satisfactorv  and  rapid  con- 
ditions. 

The  expenditure  amounted  to  fr.  2,763,251.85.  The  Chamber 
of  Commerce  intervened  for  ha!f  of  this  sum.  It  is  estimated 
that  the  quay  will  handle  a  traffic  of  400,000  ions. 

All  of  the  works  have  been  carried  out  under  the  direction  of 
-Mr.  Kauffmann,  Ingenieur  en  chef  des  Fonts  et  Chaussees- 

(Froni  information  supplied,  in  May,  ig2o,  by  Mr. 
Kauffmanx,  Ingenieur  en  chef  dcs  Fonts  et  Chans- 
sees,  2,  place  dc  I'Edii  de  Nantes,  Nantes.) 

Bibliograplif/  :  La  Loire  et  le  port  de  Nantes,  by  Kauffmann.  Ingenieur  en  chef 
des  Pouts  et  Chaussees.  Annales  des  Punts  (I  Chattsseeit,  1915,  t.  V,  p.  164. 

Works  connected  Nvith  Ocean  and  Inland  navigation,  1913,  The  Loire  and  the 
Port  of  Nantes,  p.  51  and  133. 
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THE  MARITIME  RANGE 
Fixing  of  the  channel  at  the  crossing  of  the  Lessart  banks 

The  object  of  these  works  is  to  assure  the  regularity  of  navi- 
gation and  to  allow  barges  of  i  m.  60  to  circulate  without  any  1 
stoppage  between  St-Malo  and  Rennes.  'I'hey  comprise,  on  the 
one  band,  the  construction  of  twO'  dikes  similar  to  the  first  one 
finished  in  1910  and  destined  to  fix  the  concave  bank  of  the  canal 
below  the  Chatelier  on  about  1,500  in.  (1,639  vds.)  and,  on  the 
other  hand,  to  modify  a  point  recognised  as  clang-erous  (ancient 
works  of  regularisation) . 

The  expenditure  is  estimated  at  340,000  francs  of  which  10,000 
francs  are  contributed  by  the  town  of  Dinan. 

(  From  iuformatioii  supplied,  in  May,  iq20,  by  Air, 
Despujols,  Ingenieur  des  Fonts  ct  Chavssees,  at 
Saini-Mcdo.) 


II.  OCEAN  NAVIGATION 


B.  SHIPS  CANALS 
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SHIP  CANAL  FKOM  CAEN  TO  THE  SEA 
AND  ITS  PORTS 

Extension  of  the  quays  of  the  new  dock 
as  far  as  the  Calix  bridge. 

The  object  of  this  work  is  the  construction  of  ivo  new-dis- 
charging wharves  for  coal  and  minerals. 

The  new  quay  will  be  1,6^  m.  (^400  yds.)  long  with  a  depth  of 
7  m.  74  (25  4  ft.)  and  platforms  at  the  back,  100  m.  ( 109.36  vds.) 
long  and  50  m.   ''5-|.7  yds.)  wide. 

The  work  was  estimated,  according  to  the  prelnninary  scheme, 
at  ]  .900,000  francs,  half  of  which  is  borne  bv  the  State  and  half 
by  the  Chamber  of  Commerce. 

The  esiimate  at  present  prices  is  4,50^),0(jo  francs. 

2°  Widening  and  deepening  of  the  canal  (1) 

The  object  to  be  attained  is  to  make  the  port  of  Caen  accessible 
to  ships  of  7  to  8,000  tons. 

These  works  include  the  deepening  to  the  level  0  with  a  bed- 
width  of  i,y  m.  75  (41.26  yds.),  depth  7  m.  74  (25.4  ft.)  and  recti- 


Translation  of  French  terms   ; 
General  plan  of  the  river  Orne  and  the  ranal  between 
Caen  and  the  sea. 
Widening  and  deepening  of  the  canal  from  Caen  to  the  sea. 

Chantiers  navals  francais  =  French  naval  dockyards.  —  Societenormande 
de  metallurgie  =  Metallurgic  Company  of  Normandy.  —  Nouveau  lit  de 
rOrne  —  New  bed  of  river  Orne.  —  Cours  =  Street.  —  Gare  =  Station.  — 
Pont  =  Bridge.  —  Ecluse  =  Canal  lock.  —  Bassin  =  Dock.  —  Nouveau 
barrage  =  New  weir.  —  Ligne  =  Line.  —  Raccord  =  Connection.  —  Etat 
=  State.  —  Cites  ou\Tieres  des  C.  X.  F.  —  Workmen's  quarters  of  C.  N.  F. 

—  Enrochement  =  Enrockment.  —  Chenal  ^  Channel.  —  La  mer  =  The  sea. 

—  Bancs  =  Banks.  —  Riviere  =  River. 


;l)  See  general  plan  of  the  canal. 
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ficiition    of    the    curNcs    the  radius  of    whicli    will     be     1,500    m. 
(1,640.6  yds.)  ai  least,  the  bed  will  be  50  ni.  (54.7  yds:;.)  wide. 

The  works  are  estimated  at  15,700,000  francs,  of  which 

7,iOO,ooo  francs  is  borne  hx  the  State; 

7,850,000         ).  »i  Chamber  of  Commerce; 

500,000         )i  ))  Department; 

250.000         »  »  Town  of  Caen. 

3"  Construction  of  a  200  m.  (218  yd.)  quay  at  the  new  dock 
of  the  port  of  Caen. 

This  quay  has  been  constructed  \\  ith  a  view  to  the  establishment 
of  discharging  wharves.  The  quav  is  200  m.  long  with  a  depth 
of  7  m.  74  and  platform  at  the  re-ar  100  m.  (109  vds.)   in  width. 

The  original  estimate  for  this  work  was  i, too, 000  francs,  of 
which  sum  746,000  francs  is  borne  bv  the  Caen  Chamber  of 
Commerce.     The  cost  amoimted  to  fr.  i  ,425.85:?. 7(j. 

The  works  of  the  Canal  and  port  of  Caen  are  carried  out 
under  tlie  supervision  of  Messrs  Willote  and  Coblent/,  Chief 
engineers,  and  Mr.  Monseran,  Engineer. 

(From  informaiion  sKp  tilled,  in  May,  IQ20,  by 
Mr.  VassI'IHR,  Ingenieur  en  rkef  des  Fonts  ni  Cliaiis- 
secs,  at  Caen.)    . 

Btblioffraphy  :  Works  connected  svith  Ocean  and  hiland  Navii^ation,  1913,  p.  55. 
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CETTE  SHIP  CANAL 

Reconstruction  works  oi  the  Montpellier  swing  bridge 
on  the   canal  at  Cette. 

These  wciks.  authorised  bv  (Jt-vTci-  of  Dec.  26rh,  1916,  in  conse- 
quenc*'  of  ihe  law  of  Dec.  23rd,  1903,  are  intended  to  give  means 
of  access  to  the  Thau  lake  for  sea-![,'-()inc::  vessels. 

The  channel  of  tlie  swin^-bridoe  is  30  m.  (32.80  yds.)  wide 
at  the  level  of  the  towpath. 

The  metallic  platform  has  a  total  ieno-th  of  38  m.  709  ('64.2  yds.) 
of  which  21  m.  311  for  the  bmi-end  and  37  m.  3()8  for  die  span. 

The  cross-section  presents  a  road  4  m.  70  (5  yds.)  Avide  and  two 
footpaths,  on  the  corbelling,  of  i  m.  30  ( i -^y?  yds.),  that  is  a  total 
width  of  8  m.  70  (9.4  yds.),  includino-  two  wheel-oiiards.  o  m.  50 
( 1 .64  ft.)  A\  ide. 

The  total  weight  of  the  metal  truss  is  288  tons  507,  to  which 
it  is  neces.sarv  to  add  the  weight  of  the  sheeting  equivalent  to 
about  5^^  Ions,  that  of  the  working  ecjuipmeiU  is  51  tons  223. 

The  i)ridge  is  Avorked  bv  electricity.  The  rotation  is  assured 
bv  two  roller-motors,  each  dri\en  bv  n  2^  UP.  dynamo.  These 
rollers  run  on  a  circular  rail  embedded  in  the  ma.sonry  of  the  pit. 

The  fixing  is  assured  b\'  an  electric  motor  (^f  25  HP.  which 
drives  the  two  gear  machines  placed  on  the  main  girders, 

Eacli  of  the.se  two  gear  machines  worked  bv  a  screw  is  formed 
of  a  truck  bearing  three  rollers  fixed  on  their  axles.  The  centre 
roller  luns  on  a  guide  borne  bv  the  lower  flange  of  the  girder, 
the  two  iaicral  rollers  run  on  liie  wedging-shoes  cemented  in  the 
masonr\-.  Th.e  running  of  the  rollers  on  these  shoes  of  an  appro- 
priate forni  brings  about  the  balancing  and  wedging  of  the  metal 
truss. 

The  pivot  is  formed  of  a  steei  spherical  calotte  covered  by  a 
bronze  socket  fixed  under  the  rafter.  Two  rafter  rollers,  placed 
under  t\ach  main  girder,  prevent  it  being  reversed. 

The  time  needed  for  wedging  or  unwedging  is  15". 

The  time  for  opening  or  closing  is  30". 

The  works  have  been  carried  imder  the  direction  ot  ^ff.  Domer- 
guc,   fngenieur  en  chef  des  Poms  et  Chaiiss(''es,   iA    Montpellier. 


The  total  niiiuunt  of  tlu'  costs  authorised  is  ir.  924, 477,. 25. 
The  costs  are  borne  bv  tlie  Slate,  ihe  C"!-.amber  of  Commerce, 
and  the  u.wn  of  Cette  in  the  followino-  pi-ijportiims  : 

State tr.     283,2g3.52   1 

Chamber  of  Commerce (336,oo3.3i   /    fr.    924,473.25 

TowaofCette 5,17-1.42   \ 

The  Chamber  rit  Commerce  of  Cette~  has  ijeen  authorised  by 
decree  of  f-"el).  24th,  '913  to  borrow  a  sum  of  955,000  francs  in 
view  of  the  execution  of  the  whole  "of  the  works  authorised  by  the 
decree  of  J  he.  26th,  i9i2  ond  to  levy  a  masinium  toll  of  fr.  0.13 
per  ton  on  the  registered  tonnage  of  French  and  foreign  vessels 
(  ntering  the  port  with  a  cargo,  or  coming  to  lead  in  the  port. 

This  tariff  was  reduced,  before  anv  toll  was  le\ied,  to  fr.  o.to 
per  ton,  bv  a  decree  of  the  Minister  of  Trade,  dated  P>bruary 
24th,   1913. 

Are  exempted  from  this  toll  : 

i''  The  ship.s  ha\ing  made  more  than  7  voyages  in  the  course 
of  a  vear,  for  the  vo\-ages  thev  will  ff^oc:  ultimaiely  during  the 
same  year ; 

2"  Tl  e  ves.sels  belonging  to  the  State,  or  employed  in  its  ser- 
vice ; 

3"  'I'hc  vessels  emploved  as  pilot  boats,  to  mark  boundaries,  as 
tug-!yOats,  for  fishing,  or  as  pleasure  boats: 

4'  The  vessels  Iving  idle,  and  not  im.dertaking  anv  business 
operations : 

5°  The  boats  for  inland  navigation. 

The  sums  produced  annuallx'  b\'  this  tax,  which  was  first  levied 
on  March  4th,   IQ13,  are  indicated  herewith  : 

Year  1913 fr.  63, 152.37 

y>  IQU      '•    ■  50,3^T.77 

»  1915  74i739-33 

).  1Q16  89,553.23 

).  1917 ••••  69,176.79 

»  1918 62,321.75 

>.  1919  60,524.36 

Fr.  478,769.60 
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The  costs  of  execution  come  out  as  follows : 

a)  According  to  the  tenders: 

I  St  lol  :  Levelling  and  masonry -  .  .  .fr.  242,000.00 

2nd  lot  :  Metallic  truss  and  working  equip- 
ment        : 550,000.00 

3rd  lot  :  Lime ■ 10,973.25 

4th  lot :  Cement u), 500. 00 

Administration 75,000,00 

(^enerai   initial   expenditure 27,000.00 

Fr.  924,473.25 

b)  According  to  the  sums  actually  spent  up  tc  June  30th,  1920: 

ist  lot fr.  .-^39,047.79 

2nd    lot    511 ,369.86 

3rd  lot ( 1 ,340.00 

4th  lot . ■ 21 ,823.72 

Administration    71,431.93 

General    initial    expenditure    27,418.36 

Fr.         882,43 '.66 

The  only  alteration  in  the  original  .scheme  has  been  to  replace 
the  rough  stone  base,  proposed  as  support  to  the  concrete  slabs 
which  support  the  running  track  and  the  fixing  mechanism,  by- 
suitable  ironwork  which  has  been  simply  placed  on  the  site  and 
the  emb.^iukmeni. 

(From  information  supplied,  in  July,  i(/20,  by  Mr. 
PiRARD,  Jngenicur  eu.  chef  des  Pants  et  Chaussees, 
Montpellier.) 

Bibliography  .  Works  connected  with  Oceau  and  Inland  iNavigation,  1913,  p.  101. 
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CANAL  FROM  MARSEILLES  TO  THE  RHONE 

Completion  of  the  southern  part  of  the  port  of  La  Lave,  and 
completion  of  the  dike  protecting  the  maritime  portion  of  the 
canal  (1st  section,  part  included  between  the  port  of  Marseilles 
and  the  Rove  tunnel). 

The  works  proposed  consist  of: 

1°  The  completion  of  the  shelter-wall  and  of  the  berme  (jf  the 
outer  dike  of  the  port  of  La  Lave,  also  of  the  qtirtv-wall  behind 
this  dike; 

2°  The  completion  of  the  lateral  walls  North  and  South  of  the 
channel  of  Port  La  Lave; 

3°  The  construction  of  a  retain ing-Axal!  on  the  existing  dike 
between  the  channel  of  Satmiatv  and  the  Port  of  La  Lave,  with 
outer  berme  and  an  inner  footway  for  circulation. 

The  shelter-wall  of  the  port  of  La  I-ave  laid  at  the  level  -f  o  m.50 
(  +  1 .64  ft.)  ( 1 )  w  ill  have,  at  this  level,  a  width  of  2  m.6G  (  S.5  ft.)  ; 
its  upper  surface  will  be  leveled  to  +5  m.  50  ( r8  ft.).  7"he  berme 
win  be  2  m.  (6.56  ft.)  wide  at  the  level  -"-3  m.  40  (11. i  ft.). 

The  quay  and  lateral  walls  are  alreadv  cosistructecl  to  the  level 
+  (0  m.  30),  there  remains  their  completion  to  +(2  m.  20),  also 
of  the  platform  behind  the  quay. 

The  shelter-wall  of  ihe  canal  dike  built  at  the  level  +  (o  m.  70) 
(2.29  ft.),  will  be  2  m.  40  (7.9  ft.)  wade  at  this  level  and  will  be 
levelled  to  +  (5  m.  50)  (18  ft.)  ;  and  the  berme  will  2  m.  (6.56 
ft.)  wide  at  +(3  m.  40)  (ii.i  ft.)  and  the  inner  footway  laid  at 
+  (i  m.  00)  (3.28  ft.),  will  be  3  m.  (9.84  ft.)  wide. 

The  costs  at  pre-war  prices  were  1.350,000  francs;  this  simi  will 
be  greatly  exceeded. 

The  works  proposed  form  part  of  the  construction  works  of  the 
canal  from  Marseilles  to  the  Rlione.  the  costs  of  which  are  divided 


(1)  All  the  altitude  levels  are  brought  10  the  zero  of  the  scale  of  Fort-Saint-Jeau. 
This  levpl  is  about  0  m.  3o  Ijelow  the  average  sea-level  and  0  m.  15  above  the 
lowest  sea-level  observed. 
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b^etweeu  the  State  and  the  Chamber  of  Commerce  of  Marseilles. 

The  latter  obtains  the  necessary  funds  bv  means  of  lolls  levied 
on  g'oods  in  transit  through  the  ports  of  Marseilles. 

Anne.\ed  is  a  plan  of  the  types  of  sectio;ns  adopted. 

(From  information  supplied  in  July,  iqp.o,  by  {//<' 
Ciiit'f  engineer,  Servid'  Mariiivic  des  Fonts  et  Chans- 
sees,  I,  qiini  de  la  Johelle.  Marseilles.) 


11.  OCEAN  NAVIGATION 


C.    SEA    PORTS 
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PORT  OF  BORDEAUX  (I) 

1°  Works  decided  on  since  1910  and  following  years 
and  which  have  not  yet  been  executed. 

A.  Extension  oj  tlw  dock  of  Bordeaux.  Constnictio}!  of  new 
'ii.'et-docks  joined  up  by  a  new  maritime  canal  to  a  new  entrance 
■with  locks  in  Garonne,  at  the  spot  called  ((  Grattequina  )>  R.  G. 
P.  K.  i2,ooo.  (Act  of  the  15th  lulv,   igio.'- 

The  building-  of  new  wet-docks  will  give  to  Bordeaux,  after 
their  accomplishmenr,  more  than  5,000  m.  (5,470  vdsA  of  new 
quays,  without  couniing  the  banks  of  the  canal,  allowing  of  the 
construction  of  quays,  jetties  and  wharves  on  a  length  of  nearly 
;,ooo  m.  (7,650  yds.)-  The  lock  225  m.  (246  yds.)  long  and 
30  m.  (32.8  yds.)  wide,  will  aUow  vessels  drawing  8  m.  50  (27.9 
ft.)   to  enter  the  dock  at  the  lowest  tides. 

Esiimate  for  the  works   fr.  33,995,000.00 

Initial   expenditure,    including    purchase    of 

land    19,578,000.00 

Anticipated   increase,  for   the   works 42,000,000.00 

>         of    the    initial     expen- 
diture       8,000,000.00 

Fotal fr.      103,573,000.00 

The  costs  are  borne,  half  and  half,  by  the  State  and  the  Cham- 
ber of  Commerce. 

*        * 

B.  Rccon.strnciwn  of  the  old  vertical  quays  on  the  right  bank 
(from  the  Bourgogne  quav  to  tiie  Xeuf  quay).  Widening  of  the 
platforms  on  a  length  of  i,Oj;^  m.  (1,1  ji  yds.).  A  vertical  quay 
to  the  right  of  the  Ouinccnces  slip.  Straightening  of  the  FeniiHck 
Slip.  (Act  of  the  15th  July,  1910.) 

The  reconstruction  of  the  old  vertical  quays  will  allow  the 
largest  vessels  going  up  to  Bordeaux  to  utilize  the  new  works, 
and  also  to  widen  the  platforms  by  14  m.  (46  ft.)  on  a  length 
of  more  than  i  km.  (1,609  yds.).   (See  fig.  I.) 


(1)  See  General  plan. 
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Estimated    cost   of    works   and    initial    expen- 
diture  fr,     4,o()S,27o.oo 

Aiiticipated    increase 3,475.000.00 

Total fr.     7,573,270.00 

The  costs  v.ill  be  divided  in  the  same  manner  as  for  §  A. 


C".  Transformation  of  the  Luci-ni  Faiirr  slip  into  a  vertical  quav 
on  :i  IcuQth  of  Oj  ni.  (10^  yds.).  (Decree  <>(  7th  Xown.iher,  i'.r4.) 
The  transformation  of  this  slip  gives  a  new  wharf  10  the  left 
bank,  the  immediate  building  of  which  is  under  consideration, 
in  order  to  supply  commerce  with  a  part  of  The  berths  which  Avill 
be  successively  occupied  bv  the  rec^nistructicjn  vards.  (See  fig.  2.) 

Original   estimate  for  the   works fr.  470,000.00 

Anticipate!    mcrease    47o,0'D'>i.(>o 

Total f  r.  04O,CKX!.oo 

The  costs  will  be  divided  in  the  same  manner  as  for  ?  A. 


D.  I'raustoruiation  of  the  Richelieu  slit^  into  o  vertical  quay 
on  a  length   of  Sj  w .   (()o.6  yds.).   (  Decre<'  of  the  5th  of  June, 

19150 

The  transformation  into  a  vertical  quav  of  the  Richelieu  slip, 
like  that  of  the  Ouinconces  slip,  originally  included  in  the  pro- 
gramme of  iQio,  is  closelv  connected  with  the  re<x)nstruction  of 
the  whole  of  the  old  quavs,  which  will  leave  onlv  the  Fenwick 
slip. 

Original  estimate  for  the  works   . fr.  7So,oc»o.oo 

Amicipated    increase    780,000.00 

Total fr.       i,56o,oo<j.oo 

The  costs  will  be  divided  in  the  same  manner  as  for  §  A. 


E.    TT7jar/  and  grain   unloader  for  the  «    Gratids  Moulins    de 
Bordeaux  »>.  at  berth  000  of  Oueyries.   (The  concession  for  this 
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work  is  authorised  in  principle,  and  has  been  submitted  to  the 
higher  Administration  for  its  definite  consent.) 

The  wharf  will  be  lengthened  bv  60  m.  (6$. 6  vds.)  according 
to  the  type  of  timber-wharves  ot  Ouevries.  'fhe  grain  from  the 
boats  will  be  unloaded  bv  means  of  a  suction  pipe  and  deposited 
on  an  underground  moving  belt  which  will  carrv  it  to  the  pits 
of  the  mill  situated  behind  the  wharf.  Expected  nitput:  3.000 
<]|uintals  (cwts.)  per  day. 

The  estimates  have  not  been  inade  out ;  the  cost  of  the  \\  ork 
\v'\]l  be  entirely  borne  bv  the  concessionaire. 


F.  —  The  lav-out  of  three  groups  of  sidings  and  shunting  lines 
to  serve  the  new  docks.  (Taken  into  consideration  by  decree  of 
the  ist  September,   1914.) 

Thes^  groups  should  allow  of  serving  docks  2  to  7,  each  group 
corresponding  to  a  group  of  two  docks.  The  head  of  the  three 
groups  will  be  joined  up  to  the  junction  line  Midi-Medoc  and  to 
the  line  Saint-T.ouis-Pointe  de  Grave,  and  also  to  Saint-Louis 
Station. 

Total  estimate  for  the  works   Fr.     8,ooo,oofKOO 

Purchase  of  lands  and  understructure  at  the  expense  of  the 
vState,  who  asks  for  the  cooperation  of  the  Chamber  of  Commerce 
for  half  the  real  expenses  of  the  project. 

Superstructure,  plant  and  material,  at  the  expense  of  the 
Company. 

G.  —  Besides  the  works  specified  in  wiiat  precedes,  the  law 
of  the  15th  July,  1910  includes  the  improvement  of  the  entrance-  to 
BoTdeaux  by  means  of  dredgings  and  arrangement  of  the  bed. 
The  works  are  in  hand  and  have  already  produced  appreciable 
results. 

They  should  allow  ships  drawing  8  m  (26  1^4  ft.)  to  come  up 
at  any  time,  and,  with  average  water,  ships  drawing  8  m.  50 
(27..S8  ft.). 

The  estimated  expense  is    Fr.     20,000,000.00 

di\'ide.i  un  as  for  §  A. 
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T  Works  finished. 

A.  —  Tr<nisfor)}iatio}i  of  the  Douanc  Slip  into  a  vertical  quay 
on  a  lengtl:  ol  J98  m.  (216  vds).  Quay  on  arches,  with  piles 
SIH1K  by  com  pressed  eiir.  (Law  of  the  15th  July,  loio.) 

The  creation  of  this  new  berth  is  to  provide  an  accessory  one 
lor  when  the  reconstruction  is  commenced,  thus  giving  to  com- 
merce a  supplementary  quav  in  exchange  for  one  rendered 
unavnilable  by  reason  of  the  works. 

,    .1       •      ,  y.         (Enterprise fr.      i,87q,65Q.25 

Authorised  expenditure  ^  ^   .  .    '  ..  ^    z:?)      :? 

/  Initial  expenditure  .         200, 362. 5o 

y^  1    T  I  Enterprise fr.      1,785,441.32 

Expended ■ -^   .  .  ,'  ,.  _   ^^ 

/  Initial  expenditure  .         154, 838, 92 

Increases  b)'  a  transactional  indemnitv 3f)(), 000.00 

The  Slate  and  the  (Chamber  of  Commerce  each  bear  half  of 
the  expenses. 

♦    » 

B.  - —  Lengthcnin g  of  the  Queyries  wJiarves  b)'  a  new  up-stream 
])erth,  ,nade  of  timber,  and  called  «  poste  000  ». 

This  berth  has  been  constructed  with  a  length  ni  120  m. 
(130  yds.)  to  answer  to  the  regularh-  increasing  needs  of  this 
part   of    the    port. 

,  ,.  (  Entreprise fr.  436,000.00 

Authorised  expenditure  ■  ,    .  .   ,  ,.  „„     ^^ 

^  (  Initial  expenditure  .  38,184.07 

„  ,    ,  (  Entreprise fr.  436,000.00 

Expended t    •^-  i  r^  -o     0-2     ^ 

'^  (  Initial  expenditure  .  38,183.96 

A  quarter  of  the  expenses  were  borne  by  the  State  and  three- 
fjuarlers  by  the  Chamber  of  ("ommerce. 


C.  —  Jetlics  for  lighters  and  barges  for  inland  navigation. 

These  jetties,  actually  four  in  number  (a  double  one  on  the 
right  bank  and  three  on  the  left  bank)  have  for  object  the  landing, 
elsewhere  than  at  tlie  quays  for  ocean-going  ships,  of  goods 
already  transhipped  from   ocean-going  ships  to  lighters. 


^TATIOK, 
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Their  lengths  are  respectively: 

L.  B.,  downstream  jetty     20  m.  So  (22.7    yds.) 

L.  B.,  jetty  between  the  2  bridges...  13  m.        (14        yds.) 

L.  B.,  upstream    jetty    18  m.  45  (20,65  yds.) 

R.  B.,  upstream  jetty   «  poslV-  000  »..  30  m.  80    (33.7    yds.) 

A    .1       •      1  ,-,         (Enterprise iV.         357,()oo.oo 

Authorised  expenditure  .       .  .    ^  .  "^ 

(  Initial  expenditure  .  12,100.00 

17  1    1  (  Enterprise h.         3oq,26o.oo 

Expended .  .    ^  .  -  ' 

/  Initial  expenditure  .  28,440.18 

I'ht'  filth  jetty  provided  for  has  not  vet  been  built. 
The  eosts  are  borne  bv  llu'  State. 


T).  —    Wooden  wan  houses  fof  perishable  goods. 

Eigiit  wooden  buildings  put  up  to  protect  the  large  storks  of 
perishable  goods  received  at  lior(:if\?iuv. 

The  area  covered  is  about  18,500  m2  (105,600  sq.  ft.)  (public 
warf'hcnjses) . 

.      .            ,              ,..         I  J  "Enterprise fr.  2q5,645.5o 

Authorised  expenditure  ■'       .  .   .               ..  1     - 

i  Initial  expenditure  .  14,334.^0 

,-           ,    J                           (Enterprise IV.  263,574,54 

l!.x])en(led \  ^   .  .  ;             ,.  ,,       ^ 

^                                        /  Initial  expenditure  .  11,817.60 

I'he  costs  are  borne  bv  the  Stale. 


E.  —  Lines  on  tne  quay,  shuntino-  linrs. 

On  the  two  banks  of  the  Garonne,  in  the  port  of  Bor :i<3aux 
itself,  the  lines  ot*  the  quavs  have  been  increased  by  a  toial  length 
of  21,688  m.  (23,715  vds.)  sinct^  1914  in  order  to  improve  the 
conditions  of  service  of  ships  and  warehouses. 

(hrom  informatinn  sufyplied,  in  May,  iQ20,  by  Mr. 
Clavei.,  Inspecieur  general  des  Pouts  el  Chanssees, 
2,   me   fean-Jacqiu's-BeJ,   Bordeaux.) 


Bibliographij :  Works  connected  with  Ocean  aud  Inland  Narijjation,  11*13,  p.  63. 
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PORT  OF  BORDEAUXBASSENS 

1    Works  decided  on  since  1918. 

A.  —  Wharf  filled  •with  plant  for  Ihc  rapid  handling  and  stor- 
ing of  cereais. 

This  work  130  m.  (141  yds.)  long,  for  ocean-going  ships, 
should  allow  of  unloading  cereals  iit  the  rate  of  300  tons  per  hour, 
for  placing  same  in  pits,  in  sacks  and  storage.  (See  fig,  ] .) 

B.  —  l\  Jiarf  fitted  ivith  plant  for  the  rapid  handling  of  coal 
and  heavy  vialters. 

This  wharf  390  m.  (426  yds.)  long,  for  ocean-going  ships,  has 
three  berths,  two  of  which  are  for  unloading  coal  and  one  for 
loading  into  bunkers.  The  unl().-i-:ling  will  be  done  at  the  rate  of 
400  tons  an   hour. 

The  two  installations  specified  al>ove  have  been  conceded  to  a 
company  ((  Union  Commerciale  de  Bordeaux-Bassens  )>  M^hich 
undertakes  to  pav  all  expenses  connected  with  deepening  and 
maintaining  the  depth  at  the  wharves,  and  works  under  limited 
tariffs,  paying  an  annual  royalty  to  the  State,  and  a  Jew  to 
the  latter  on  the  totai  receipts  when  they  go  beyond  a  certain 
figure. 

C.  —  [jvAoading  i^'harvcs  ivitli  handrnig  plant  and  warehouse 
for  mas  id. 

These  installations  form  the  object  of  an  authorisation  fo  equfp 
privatelv,   with   public  service  coi!)f)uisor\.',     ali     expenses  being 


Translation  of  French  terms  p.   ()T 

Fig.  1 
Jusqu'au  hangar  146  m.  67  =  To  warehouse  160  vds.  —  Tour  pneumati([ue 
=  Pneumatic  tower.  —  Conduite  d'air  -  Air  pipe.  —  Installation  pour  la 
manutention  mecanique  des  cereales,  sucres,  graines  oleagineuses,  etc.  = 
Installation  for  the  mechanical  handling  of  cereals,  sugar,  oleaginous 
seeds,  etc.  —  Rendement  :  2  fois  i5o  tonnes/heure  —  Output  :  twice  i5o  tons 
per  hour.  —  Profil  en  long  de  la  passerelle  perpendiculaire  a.  la  riviere.  — 
Longitudinal  section  of  the  gangway  perpendieuhir  tf)  the  river. 
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borne  h\  the  partv   receivinor  the  authorisation    ( Alaison   les  fils 
de   A.    Oeutsch). 

Th;'  unloafhny  stations  with  lev.dfTS  inrliulf^  a  herlh  for  150  m. 
(490  ft.)  siiips  and  one  for  barges  for  distributing  masut,  with 
pumping  station,  conduits,  tanks,  rail\va\-  tracks  for  transporting" 
by  land. 

2   Works  finished  between  1914  and  1919. 


A. 


Bassfns-.\  )}ioiit  ivJuirvcs  (fig.  2) 


These  wharves  for  ocean-going  ships,  put  up  under  tlie  direc- 
tion of  Mr,  Clavel,  Inspecteur  General  des  Ponts  et  Chaussees, 
and  extending  for  a  length  of  1,250  m.  (  1,367  yds.),  are  built  of 
timber,  \vith  a  masonry  wail  behind,  and  are  ser\  ed  by  29  steam- 
cranes.  Vast  warehouses,  platforms  an<l  numerous  railway  lines 
are  foimd  behino. 

^l"he  cost  of  the  works,  includnig  the  purchase  of  land,  was 
0,245, o<:>o  francs. 

The  actual  expenses  amounted  to  6,469,945  francs ;  they  were 
entirely  borne  by  the  State,  in  anv  case  provisionally.  (Built  for 
war  purposes.) 

B.  —  Ikisscns-Avai  whariu's  (fig.  3). 

These  wharves  for  ocean-going  ships,  built  by  the  Corps  of 
Engineers  of  the  American  ba.se  with  the  cooperation  of  the  mari- 
time service  of  the  Gironde,  on  a  length  of  1,250  m.  (1,367  yds.), 
are  entirelv  of  timber,  with  warehouses,  platforms  and  railway 
lines  behind. 
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Ap})onteniems  ile  Bassens-Aval  =Bassens-Aval  wharves.  —  Coupe 
transversalc  =:  Cross  section. 
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They  are  served  by  40  electric  gantry  cranes. 

A.ltogetIier,  the  covered  warehouses  measure  51,000  m2  (608,760 
sq.  ft.)  ;  the  installations  also  include  a  cold  store  to  bold  10,000 
tons  of  frozen  meat.  The  roads  have  a  total  length  of  00,560  m. 
(99,000  yds.). 

Tht^  wharves  are  supplied  with  water  and  electric  current. 

These  works  were  constructed  during  the  war,  for  war  pur- 
poses;  thev  are  now  for  commercial  uses, 

(From  injormalion  supplied,  in  May  ig2o,  by  Mr. 
Clavel,  Inspecteur  General  de.<;  Fonts  el  Chaussees, 
CJief  du  Service  ynaritime  de  la  Gironde,  2,  rue  Jea^i- 
Jacqucs-Bel,  Bordeaux.) 
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THE  PORTS  OF  BORDEAUX  AND  OF  THE  GIRONDE 

(Improvement  and  extension) 

1    The  construction  of  an  outer  harbour  in  deep  water, 
at  the  Verdon. 

The  object  in  view  is  the  creati:)n,  al  ihe  mouth  of  the  Gironde 
itself,  of  a  foreport  and  a  port  of  call  capable  of  receiving  ships 
of  the  largest  tu>nnage,  supplied  with  up-to-date  installations  for 
the  reception  (jf  passengers  and  fast  goods  traffic. 

The  scheme  provides  for  a  mole  600  m.  (656  yds.)  in  length 
with  accomodation  on  botli  sides  (656  yds.  on  the  sea  side, 
353  yds.  on  the  inner  side),  connected  with  the  shore  by  a  viaduct. 

By  reason  (jf  the  increase  in  prices,  a  reduction  in  the  dimens- 
ions of  the  work  is  actually  imder  consideration.  (See  general 
plan   herewith.) 

The  estimates  for  the  scheme  of  1913  amounted  to  24  millions 
of  francs,  \\hich  was  to  be  supported  by  the  Bordeaux  Chamber 
of  Commerce,  the  concessionaires. 

Xegociations  have  been  entered  into  with  a  view  to  the  exe- 
cution of  the  works  by  an  association  of  this  Chamber  of  Com- 
merce and  the  Midi  and  Orleans  Railway  Companies. 

The  financial  stud\-  of  the  matter  on  a  new  basis  is  not  yet 
finished. 

2    Wharves  for  large  steamers  for  the  Port  of  Blaye. 

A  timber  quax-iuliarf  270  m.  (255  yds.)  long,  connected  with 
the  shore  bv  means  of  jetties  for  roads  and  destined  to  accomodate 
ocean-going  ships,  supplied  with  9  cranes  and  3,793  m.  (4,146 
yds.)  of  road  way. 

The  object  oi  tins  work  ^\as  to  form  a  receiving  centre  for  coal. 
Considered  in  principle  in  1914,  it  was  decided  on  and  completed 
during  the  war  for  the  needs  of  this  latter.  It  was  especially 
employed  for  stocks  of  coal  for  Italy  and  is  ai  present  used  for 
stocks  for  supplying  France.  (Herewith  a  plan.) 


9G 


Le  Verdon 
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The  work  w.'is  perfDrnu'd  iindt-r  the  direction  of  Mr.  (/[.A\"i-:L, 
Inspecteur  (It'-m'-ral  des  Puiits  et  ("hnusst'cs,  Cht'i  du  vService  ma- 
ritime de  la  Gironde,  at  Bordeaux. 

The  cost  of  the  authorised  works  amounted  to  1,660,000  francs 
of  which  540,000  francs  were  borne  by  th"  State  and  i,i20,cx)0 
francs  b\'  I'ne  iiordeaux  Chamber  of  Commerce. 


i«."--^ /.« 


C  zronc/e      ■^- 


/?.-:-ve 


The  real   cost   was    1,654,672  francs. 
File  im[3oi-taiions  were: 

In  1915  ^9.867  tons 

In  1916  90i38f   tons 

In  1917  3oo,5i6  tons 

In  1918  538,835  tons 

In  1919  181,0.27  tons 

The  building-  of  two  berths,  commenced  in  June,  1915,  was 
finished  in  September,    1016. 

The  connecting  up  and  building-  of  a  third  berth  was  com- 
menced in  January  19 18  and  finished  in  1919. 

(From  information  suhplied,  in  May,  IQ20,  by 
Mr.  Clavel,  Inspecteur  General  dcs  Fonts  et  Cliaus- 
sees,  2,  rue  Jean-jacques-Bel,  Bordeaux.) 
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BREST  (Naval  port) 
Construction  of  two  large  graving  docks  at  Laninon 

The  tNxo  dock's  which  give  on  to  the  slieitered  roads,  are  closed 
by  means  of  gates  on  wheels  and  supplied  with  ferro-concrete 
blocks. 

The  object  is  to  dote  tlie  navy  with  the  means  of  careening"  the 
largest  warships  in  service  or  of  which  the  buiJlding  is  intended. 

The  length  al  first  decided  on  for  the  two  docks,  which  are 
itientical,  was  200  m.  (656  ft.)  ;  but,  while  in  course  of  construc- 
tion, this  was  increased  b\   50  m.  ( 1O4  ft.). 

The  following  are  the  princ:ipul  dimensions  of  each  dock  : 

Available  length 25o  m.  (820  ft.). 

Width  of  entrance  lock 36  m.  (118  ft.). 

Height   ol    sill  in  relation  to  (c  o  »  of 

the  charts     8  m.  (26.24  it.). 

I'lie  dimensions  of  the  gates  on  wheels  are  as  follows  : 

Outside  lengdi     37  m.  80   ( 4)  .4     yds.) 

Outside  width 7  m.  So  (    8.5     yds.) 

Height    of    the    axis    of    the 

upper     girder     above     the 

wheel-track      17  m.  46   ( ig.oS  yds.) 

The  entrance   lock  has  a   rectangular  section. 

The  Avorks  were  executed  under  the  superintendence  of  En- 
gineers of  the  Fonts  et  Chaussees,  attached  to  the  Service  Naval 
des  Tra\'aux  hydraudiques.  at  Brest,  to  wit: 

From  1910  to  1913,  j\Ir.  Bezault,  Ingenieur  en  chef,  Directeur 
des  Travaux  hydrauJiques,  and  Mr.  Thevenot,  Ingenieur  ordi- 
naire, attached  to  the  same  service. 

PTom  1913  to  date,  Mr.  Mallat,  Ingenieur  en  chef,  later  Inspec- 
teur  general,  Directeur  des  Travaux  hydrauliques.  and  Mr.  The- 
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-.(•noi,    In<;t'nieur  ordinaire,   later  Ing-enieur  en  chef,   attached,  to 
ihr  same  service, 

Uuring"  the  sinking,  by  compressed  air,  of  tlie  ferro-concrete 
caissons,  in  three  of  the  caissons,  the  working"  chamber  got 
detached  from  the  upper  masonr\-.  An  account  in  the  Annales 
dcs  Pouts  ct  Chaiissees  (see  Bibh'ography),  shows  the  means 
adopted  to  make  siir<-  ot  the  solidity  between  the  working  chami:)er 
:n-n\  the  upper  part. 

.\t  tlie  time  of  the  contract  for  the  principal  work  (levelling  and 
masonr}-),  the  total  exj^enses  were  estimated  at  14,600,000  francs. 

According  to  the  sums  really  expended  (some  works  have  still 
to  l>e  paid),  the  same  expen-ses  will  amount  to  17,500,000  francs 

in  round  figures. 

Tiie  increase  will   luive  been  therefore  about  3  million  francs. 
This    increase    is    due: 

1°  To  the  lengthening  of  the  docks  from  218  yds.  to  272  yds. 
and  the  suppression  of  the  longitudinal  slope  of  the  sill  ; 

2^  To  the  execution  of  certain  accessoiy  woirks,  not  provided 
{•or  at  first,  •such  as  rein  forced -concrete  reservo'ir  and  the  canaliza- 
tions for  the  submersion  of  the  bunkers  of  sliips  stranded  in  the 
docks ; 

3°  To  the  revision  of  the  jsrices  of  certain  contracts  and  to  the 
grantiuij"  of  certain  indemnities  to  contractors  for  executiner 
during  the  war,  work  contracted  for  before  the  hostilities; 

4"  To  th"  increase,  in  comparison  with  the  estimates,  of  the 
prices  for  works  or  supplies  the  contracts  for  which  v^'-ere  given 
during  the  war  (especially  the  making  of  reinforced-concrete 
blocks  and  the  supply  of  filling  and  suction  sluices). 

The  most  itnportaiu  part  of  the  works  (levelling  and  masonry), 
was  the  object  of  a  contract  dated  the  25th  of  March,  1910,  and  the 
works  were  effectively  undertaken  about  the  r4th  of  the  following 
July.  The  other  w-orks  (gates,  blocks,  etc.),  were  the  object  of 
tiistincL  contracts,  but  the  duration  of  the  whole  of  the  works 
was-  in  fact,  determined  by  the  time  necessary  for  the  execution 
of  the  jjrincipal  contract  of  the  25th  March,  iQto.  Tliis  time 
w-as  five  years,   the  w^orks  ought  to  have  been  finished  in   1915. 
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Thcv  would  have  been  bul  for  the  war;  l>ecause  oi  tiiis  latter, 
thev  were  only  terminated  in  1919.  The  two  docks  could 
however  be  utilized,  one  in  May,  kjiS  and  the  other  in 
March,  1 91 9. 

(From  infoniuiiion  siippHcd,  in  July,  igjo,  by 
Mr,  Mallat,  hispccU'ur  General  dcs  Povls  el  Cliaiis- 
sees,  Dircctcur  lies  'I  ravaii.x  liydrciuHqucs  dc  la  Marine, 
III  Bre^^i.  ^2,  rue  dii  Chdteaa,   Hrcsl,  Finistcrc. ) 

Bibliofjraplin  :  Bkzaii.t  el  Thkvknot.  —  Construction  de  deux  formes  de  radoiih 
sur  les  terve-pleins  de  Laninon.  au  jioi't  niilitaire  de  Brest.  Annates  des  Ronts  el 
Chaussees,  1913,  iasc.  II,  p.  260. 

Works  connected  with  Ocean  and  Inland  Navicraiiou.  1913,  \\  '.'1. 
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PORT  01    CALAIS 

1    Construction  ot  a  terminus  station  lor  ferryboats  to  ihe  right 
ot  the  wood  dock  of  the  Carnot  basin. 

Tlie  object  of  tlu.'  tenniniLS  (see  figure  herewiili)  is  to  allow  of 
the  direct  liandin<;-  nnd  embarking'  of  wagons  anil  \-ehicles  of  all 
kinds  on  and  from  ilie  deek  of  the  ship.  The  oscillaiing  gangway 
is  pro\  ided  to  redeem,  without  the  up  or  tlow  n  slope  exceeding 
5.6  p.  c,  a  maximum  difference  of  t,  m.  41  (  i  i.;8  ft.)  between 
die  position  of  die  touched  vessid  with  the  mininuini  Un-el  oi"  the 
basin  ami  die  position  <»f  the  Hg'hter  with  dir  m;i\iinum  level  of 
tlie  basin.  It  will  carrv  two  raii\\a\-  iracks,  lia\e  a  width  of 
7  m.  65  (25  ft.)  and  a  length  of  30  ni.  4S  (,"^3.2  \cls.)  ;  its  weight 
will  be  KXJ  tons.  The  moval)le  end  is  susix-iKled  to  a  portico 
which  carries  die  me<Mianism,  the  wcrrK-iug  winches  and  the 
ba.l a nci ng  cou n ter wei gi  1 1 s . 

The  work  has  also  wooden  blocks  regulating  exacth-  the 
mooring  of  the  boat  so  as  lo  ensure  tin-  cdniinui'ly  of  the  raails. 
The  ve'.>5Sel  has  a  length  of  111  m.  (304  ft.),  a  width  of  t8  m.  75 
{(n.^  ft.)  and  an  average  draught  of  2  m.  (><)  (y.5  ft.).  It  is 
moored  alongside  ,^  ferro-concreic  piles  (>  m.  80  x  6  m.  80 
(7.4,'^  vds.  X  7.4.^  vds.)  b\-  10  m.  20  (,vi-5  '^^•1  ''^  lieighi  above 
i!ie  bottom   ( —  7.3  ft.)   of  the  basin. 

This  work  forms  part  of  the  great  })rogramnie  of  the  Brijtish 
War  Department  for  the  laying  out  of  tiie  port  of  Richborough 
and  the  cfeation  of  three  lines  of  ferrv-lxjats  between  France  and 
Hngland  for  the  net-tls  of  the  war. 

The  terminus  was  const ructetl  ])y  ilie  Port  Construction  Ser- 
vice of  the  British  Army. 

Tlie  cost  was  i^orne  by  the  !>ritish  (io\ernmeni  for  a\  hom  the 
use  of  this  w^irk  is  <'\(lusi\(^ly  reserx'ed.  The  results  of  the 
working  are  as  follows: 

In  1918,  27V)  trips  with   ii>g,326  tons  of  merchandise  to  France; 

fn  JC)i9,  309  trips  ^\iih  ()4.(>)i  ions  of  merchandise  to  and 
120.738   tons  from   I^' ranee. 

The  v\<.)r[vs  were  begun  'jn  the  rst  of  )ul\.  1917.  Thev  \\ere 
finished   in    January,    191S. 
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2    Completion  of  the  work  of  deepening  at  the  foot 
of  the  Southeast  quay  of  the  «  Quest  »  floating  dock. 

The  old  quay  wall  witli  ti)undations  at  the  level  +  i  m.  92 
(  -r  6.28  ft.)  has  l>een  demolished  under  water  and  the  bottom 
of  the  dock  dredged  to  the  level  —  2  m.  (—  6.56  ft.)  as  far  as 
the  foot  of  the  new  quay  wall  built  on  sunken  caissons  behind 
llie  old  one.  The  new  quay  offers  a  depth  of  9  m.  20  (30.17  ft.) 
at  high-tide  and  7  m.  20  (23.6  ft.)  at  neap-tide  on  a  length  of 
240  m.  (2()2.4  vds.).  A  platform  of  about  20,000  m2 
(21,420  sq.  \ds.)  with  an  average  width  of  95  m.  (  104  yds.)  has 
been  metalled,  and  supplied  with  five  railway  tracks. 

The  works  were  executed  under  the  supenision  of  Messrs.  Voi- 
sin  and  San^son-  Ingenieurs  en  chef,  at  Boulogne-sur-Mer, 
.Mr.  Courtaigne.  Ingenieur,  and  ^I.  Delannoy,  Sous- Inge  me  iir,  at 
Calais,  bv  Mr.  M<Hne,  Contractor  for  Public  Works,  40,  rue  Du- 
iong.  Paris. 

The  total  cost  of  the  work  is  1,615,200  francs.  The  cast  is 
entirelv  borne  by  ihe  Calais  Chamber  of  Commerce,  which  paid 
into  the  TreasurN'  tunds  an  equal  sum. 

The  increase  in  die  traffic  expected  may  reach  from  150  to 
200  thou-sand  tons  per  annum.  40,000  tons  of  which  will  be  wood 
from  the  Xorth. 

The  amount  of  the  expenses  for  the  undertaking  were  fixed  by 
contract  at  1,15 1,535.95  francs.  In  reality  it  was  i  million 
361,069  francs  03  cms.,  because: 

a)  The  disposition  of  the  platform,,  estimated  at  So.wx)  francs, 
which  was  not  included  in  the  I'ontract,  was  afterwards  comprised  ; 

b)  The  finishing  of  the  works  of  1916  to  1918  brought  alK>ut 
a.  general  revision  o*'  the  prices  whh  an  average  ri.se  of  70  p.  c. 

The  total  lost  has  not  iiowever  exceeded  the  original  esti- 
mates, as  the  initial  e\f)en.^'s  h.-id  l^een  largely  calculated  and  it 
was  po.ssible  to  effect  sundry  t>conomies,  more  especially  by 
changing  the  nature  of  the  materials  for  the  metalling  of  the 
platform. 
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The  works  were  commenced  in  the  midtllc  of  igi2.  InlerrujJted 
on  the  4th  of  August,  1914,  they  were  recommenced  on  the  ist  of 
June,  1916.  They  were  proA'isionallv  accepted  on  the  24th  De- 
cember,   J  9]  8, 

( FroDi  inhnmaiion  supplied  in  June  iqjo,  by  Mr.  (). 
COURTAIGXE,  Jno;e/'iciir  d('s  J'onts  ct  Chaussees,  2, 
place  de  VEslran,   Calais.) 
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PORT  01    DIEPPE 

Construction  ot  a  new  entrance  and  quays  tor  the  tishing  industry. 

(Act  of  tlie  24th    i  )ec(Mnl)ei-,    igoJ.) 

'I'lie  workh  for  ilu-  new  (.•mraiicc  ^\e^l■  unck-rtakrn  principally 
in  iIk'  iniorests  of  the  .•■icnmship  iJne  Dit-ppc-Xi-whavcn,  worked 
!)y  ihe  Frencli  State  and  the  London  and  Brii,^ht<.)n  Railways. 
'I  heir  objecl  was  to  allow  of  the  arrival  and  ck'parturc  of  the 
l>oat,s  al  fixed  lime>,  which  required  the  nuiinlenanoe  of  a  channel 
dredi^ed  to  13  feet  below  the  zero  of  ihe  charts,  hence  the  ohliga- 
iion    to    prolong    the  jetties   a.s  far  as    the     natural    boLionis    of 

—  9.84  feet  at  least.  The  curve  and  the  narrowness  of  th<'  channel 
n<i  longer  b^-ing  stiilable  for  boats  90  m.  (295  ft.)  in  length,  it 
was  alst>  necessar}'  to  modify  the  position  of  the  jetties. 

rile  fishery  (|iia','S  ha\-e  been  built  with  the  object  of  replacing 
tile  deep  waK'r  (juays  of  the  fore  port,  foniierly  reserved  for 
fishing-boais  anil,  in  iS(j5.  gi^-en  oxer  lo  the  I)iepi>e-N\'w  haven 
Line  of  steamers. 

The  works   consisted  of: 

1''  T\]c  prolongation  of  ihe  "  Ouest  >>  jetlv  by  a  masonry  jetty 
w'ith  foundations  on  the  rocky  chalk  made  of  metallic  caissons 
sunk  b\  compressed  air;  the  depth  (,f  the  foundation  varied  from 
( —  4  m.  50  =  —  14.76  ft.)  for  the  first  three  cai.ss(o.n,s,  to 
( —  10  m.  =  —  32.8  ft.)  for  the  others,  '['he  prolongation  mea- 
sures J 54  m.  21  (168.65  yds.)  in  length  laid  out  in  two  straight 
sections,  one  of  55  n..  71  (61  yds.)  makinig  an  angle  of  i39°47'3o" 
with  the  old  «  Ouest  »  jetty,  the  etlge  of  98  m.  50  (107.65  yds.) 
making  an  angle  of  i44"2i'3o"  with  this  Siime  jetty; 

2"  The  construction  of  a  new  jett\^  to  the  East,  in  mast)nr\  with 
similar  foundations  to  the  above  at  the  average  level  (  —  4  m.  50  = 

—  14.76  ft.),  laid  out  along  three  straight  lines  the  last  of  which 
<'nds  at  a  limber  jet,t\--head  15  m.  50  (  1  7  yds.)  long  and  109  yds. 
distant  foriii  the  new  \A"est  jettv-hea«.l.  The  total  length  of 
the  new  East  jettv  is  556  vds.  The  surface  enclosed  lietween 
llie  two  n»nv  jetties  is  1  i  hectares  (26  1  2  acres)  ; 

3°  The  demolition  of  the  old  l^^ast  jetty  and  the  breakwater 
attaclK'd  to  ii  : 


—  106  — 

4"  'llie  dredging  of  the  ne.w  channel  to  —  4  m.  ( —  13.12  ft.), 
and  of  the  zone  comprised  between  the  two  new  jetties  to  —  3  m. 
(—  9. 84  ft.)  ;      ' 

5"  'live  construction   of  qtiays  with  foundations  on  compressed 
air  caissons  at  the  le\el  —  4  m.  ( —  13.12  ft.)  along  the  Soudi  far- 
of  the  fore-port  for  a  length  of  170  m.  30  (186  yds.)  ; 

6"  The  construction  of  a  qtia\-  with  foundations  on  conipresscii 
air  cais-soiis  at  the  kve'l  —  2  m.  50  ( —  S.2  ft.)  along  tiie  East  face 
of  the  fisher}'  dock  for  a  length  of  102  m.  12(111    1/2  yds.). 

The   plans  were    drawn   up   b_\'   Mr.   Herzog,    Ingenieur  ordi 
naire,  at  Dieppe,  tmder  the  direction  of  Mr.  ]^ech<alas,  Ingenieur 
en  chef,  at  Rouen. 

The  execution  of  the  works  was  tmder  the  supcr\i.sion  of 
Mr.  Lechalas  and,  towards  the  end,  Mr,  Clery,  Ingenieur  en  chef, 
Messrs.   Herzog,    Renezit  and    Genet,    Ingenieiirs  ordinaires. 

The  works  executed  gave  rise  to  a  total  outlay  of  S  mil- 
lion 620,492  franc,  entirely  borne  by  the  State,  the  department 
of  the  Seine-!  nftVieuTe,  the  town  of  Dieppe  and  the  Dieppe 
Chamber  of  Coirimerce,  as  follows: 

rhe  State     tr.  31^^41, 105 

Department    050.0(H) 

Chamber  o^  Conm-ierci' 4,fX)2,250 

^['own  of  Dieppe      3;,  137 

in  llie  sum  of  <S, 620, 492  francs,  mentioned  al)ove,  tlie  construc- 
tion of  a  beach  to  the  SK)uth  of  the  y^one  between  the  jetties  is  not 
included,  this  was  ixroxided  f(.)r  in  the  project,  but  its  construction 
was  put  off  and  withdrawn  from  the  undertaking,  it  is  now  the 
objfTi  of  a  special  project. 

It  is  difficult  to  give  figures  as  regai^ds  the  financial  results  of 
the  work,  the  steamship  serA'ice,  in  wliose  interest  it  was  chiefK' 
und^'rtaken,  having  been  suspended  during'  the  war. 

In  any-  case  the  commercial  traffic  has  risen  from  500,000  tons 
in  1914  to  i, 500, 000  tons  in  i()!S  and  the  impi'(i\emeiil  of  the 
entrance  is  one  of  the  princ!i)al  causes  of  this. 

The  fleet  of  fishing  boats,  at  Dieppe,  has  also  increased  frons 
iS  steam-trawlers  in    1914.  to  38   in    1920. 

The  original  plan  only  provided  Tor  the  dredging  of  the  canal 
to  the  level  —  3  m.  ( —  9.S  ft.)  ;  this  was  luvwewer  recognised  as 
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being  insufficient  for  the  steamers,  their  clratiglit  1>eing'  more  than 

I    3  m.,  and  it  was  increased  to  — 4  m.  ( — 13.12  ft.). 

The  walls  of  the  South  quay  of  the  (juter  harbour  were  to  h.ave 

liieir  foundations  at  the  level  —  2  m.  50  ( —  8.2  ft.)  ;  this  levei 

-as  increased  to  —  4  ni.  (—  13.12  ft.)  so  as  to  allow  of  maintain- 

t  ing-  at  the  foot  a  dredged  bed  at  the  level  —  3  m.  ( —  9.8  ft.), 
which  is  necessary  for  the  trawlers  drawing  more  than  4  m. 
{13.12  ft.)  and  which  put  to  sea  at  almost  anv  state  of  the  tide. 
Dtiring  the  work  on  the  nev  AWsi  jett\-,  ii  was  found  that 
the  level  of  the  foundations  provideil  for  at  —  4  m.  50  ( —  14.7  ft.) 
did    not   correspond  with  the  rocky  chalk,   but   with   a    not    verv 

I  compact  mass  of  marl,  clay  and  decomposetl  tlialk  and  it  was 
necrssary  to  modify  die  dc;ith  of  the  foimdations  which  were 
placed  at  about  —  10  m.  { —  ^^-^  ft.)  in  the  comp^ict  chalk. 
Advantage  was  taken  of  tliis  to  modify  the  width  of  the  entrance 
which  was  increased  from  (jo  m.  (98  \tls.)  to  100  m.  (109  \xls.j,  a 

,  width  slightly  superior  to  the  length  of  the  largest  steamers;  tiie 
lower  extremity  of  the  AX'est  jetty,  fo^r  a  length  of  98  m.  50 
(107.6  \'ds.),  was  thus  carried  a  little  towards  the  Xorlh-East ; 
at  the  lop  of  the  break  thus  formed,  a  masonry  counterfort  was 
placed  btiilt  on  a  caisson  16  m.  (17.5  vds.)  long  bv  4  m.  70 
5.1  }'ds.)  wide.  Lastly  in  order  to  take  into  accoimt  the  increase 
in  the  height  of  the  jetty  resulting  from  the  deepening  of  the 
fotmdations,  all  the  successive  sections  (built  on  caissons  not 
joined  knit  linked  together  bv  arches)  were  made  dependent  on 
each  other  h\-  means  of  continuotis  horizontal  and  Aenical  rails 
t-mt)"dd(xl  in  the  mason r_v  work. 

{From  iniormation  supplied,  in  June,  1Q20,  ir-.' 
Mr.  C'l.KKN,  Ingenieur  en  chef  des  Fonts  cl  Ckaiissees, 
2,  rue  Ivuvuav-Tronin,  Rouen.) 
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PORT  OF  HONFLEUR 

Construction  of  a  new  quay  with  platforms  at  the  Carnot  dock 

(See  plan  herewith.) 

I'he  object  of  this  v.ork  is  to  provide  wliarves  for  unloading" 
coal.  The  new  quay  will  be  i<Si  m.  (r96\'ds.)  lon^-  with  a 
draught  of  7  m.  50  (24.5  ft.)  and  platform  Ix'hind  05  ni.  (70.5 
\cfs.)  wide. 

'["he  original  estimate,  accortling  to  the  initial  scheme, 
amounted  to  840,000  francs,  630,000  francs  of  which,  had  to  be 
pai<J  b}'  the  Cliamber  of  Conmierce. 

The  actual  estimate  is    1,700,000  francs. 

(From  infonuation  supplit\l,  m  May,  i')2o,  by  Mr, 
Vasseuf,  Ingenieur  cii  chef  des  Pouts  rl  Chaussecs, 
Caen.) 


i'ranslation  of  French  terms   ; 

Protil  transversal  des  tei'rassements  et  dragages  suivant  AB  =  Cross  sec- 
tion of  eartlnvork  and  dredging  on  AB.  —  Bassin  =  Dock.  —  Terre-plein  a 
remblayer  —  Platform  to  be  filled  in.  —  Perre  a  pierres  seches  a  demonter 
=  Stone  packing  to  be  taken  away.  —  Kideau  de  palplanches  metalliques  a 
enlever  =  Screen  of  metal  sheet  piling  to  be  taken  away.  —  Niveau  determi- 
nant la  classification  des  deblais  ^=^  Level  determining  the  classification  of  the 
excavations.  —  Remblai  =  Filling.  —  Deblais  =  Excavations.  —  Zero  des 
cartes  marines  =  Zero  of  Charts.  — Digue  d'enceinte  du  terre-plein  -  Dike 
enclosing  platform. 
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LOUIiiNT    (Naval   harbour) 

L"  Graving  dock  n"  j,  approved  definiiely  in  1912,  built  bv 
Messrs.  J.  and  (i.  Ilersent  under  contract  of  the  nth  November, 
1912. 

'I'his  dock  is  f(^r  large  battJe-sliips. 

The  len.qlh  between  the  rabbet  of  the  support  of  tlie  gate  and 
the  foot  of  the  liack  wall,  according-  to  the  original  plan  was 
196  m.  31  (214.5  yds.).  During-  the  work  this  was  increased  to 
204  m.   (222.5  yds.). 

I'he  lengthenin'g  to  250  m.  (269  yds.)  has  been  taken  into 
consideration;    no   absohjte    decision    has   'S'et    been    taken. 
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Width  between  vertical  walls  of  g-ates,   36  m.  (39.3  }ds.). 

Height  O'f  co'ping  at  entrance  +7  m.  70  (+25  ft.),  at  the  end 
+  8  m.  50  (  +  27.S  fr.]. 

Level  of  sill  —  7   m.   (  —  22.97   It-)- 

Level  of  boittom  — S  m.  40  (  —  27.5  ft.). 

The  original  detaiiled  estimate  w-as  4,810,822  francs. 

Interrupted  at  the  commencement  of  the  hostilities,  the  works 
were  continued  at  the  beginning  of  1917  and  finished  in  192 1. 

Alter  declaration  ot  tne  right  to  canceO,  the  enterprise  was  the 
object,  the  i6th  November,  1916,  of  an  additional  clause  of  which 
the  essential  principle  is  that  the  prices  of  the  primitive  account- 
sheets  are  maintained,  the  Navv  taking  into  account  the  increases, 
resulting  from  the  state  of  war,  with  the  contractors. 

The  cost  is  naturally  borne  by  the  Naval  estimates.  No  receipts 
are  assumed,  the  Navy  only  accidentally  receiving  merchant  ships 
in  ihe  .irsenal  docks. 
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?:'    I    rcinjorced  concrete  wharf  on   the  left  bank  of  the  Scorff, 

built  by  Messrs.  Bolo  and  Sechllpaii,  Contractors  at  Xantes,  hav- 

mij:^  as  consulting  engineer  Mr.   Rabut,   Inspecteur  General,   the 

.uilior  (jf  the  schenx'.     Tlie  construction   was  definitely  decided 

on  in  1918.     The  contract  made  on  the  15th  November,   igi8. 

The  wharf  is  destined  for  the  completion  afloat  of  cargo-boats 
built  at  Lorient  by  the  Xavy.  , 
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It  consists  of  a  principal  siruciure  connected  with  the  bank  bv 
i\\!>  gangways. 

Principal  structure,  ];-ngth  S5  m.  (92.8  yds.),  width  12  m. 
(13  yds.). 

(ianguaws,  length  47  m.  75  (52.16  yds.)  and  20  m.  50  (22.4 
\cis.)  ;  width  6  m.  (6.56  yds.). 

T.evel  at  top  +7  ni.  50  (+24.5  ft.). 

T.evel   at  bottom   dredged   at    the    foot    of   the    work     —5m 
.-    16.4  ft.). 

The  wharf  which  will  be  supplied  with  a  travelling  2  1/2  ton 
crane,  with  a  range  of  16  m.  60  (54.4  ft.)  measured  from  the  axis, 
and  of  a  total  weight  of  38.  tons,  in  working  order,  offers  this 
particularity  that  it  is  entirely  built  of  slag  concrete. 

The  original  detailed  estimate  was  630,000  francs,  the  cement 
on   the  spot  being  reckoned   at   120  francs  and  the  iron  bars  at 
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QO  francs,  ihc  difference  l>et\veen  tlie  above  prices  and  the  real 
prices  bf'ing"  paid  for  by  the  Navy  or  to  the  latter. 

After  declaration  of  the  rij^iit  l<>  cancel,  an  additional  clause 
of  the  26th  Oeceniher,  u)\(j,  c(»rn])rising"  besides  some  modifica- 
tions as  regards  details,  granted  to  the  coiitracLors  an  increase  of 
30  p.  c.  on  the  work  executed  on  and  after  the  16th  of  Jul}",   1919. 

The  contract  work  is  finished  ;  a  few  works  of  completion  (by 
the  Naval  Admifiistraiion ),  ft-nders,  berths,  iMc,  reinain  to  be 
done. 
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The  deficiency,  not  yel  paid,  will  amotinl  to  about  Sjo.ooo 
francs. 

The-  expense  is  entirely  borne  l)y  the  Navy. 

3"'  .1  covered  conslriiction  ilock  on  the  site  of  the  <(  Fosse  aux 
mats  )),  definitely  approved  in  19 13. 

This  is  a  construction  dock  for  the  large  naval  units  the  length 
of  which  (for  future  units)  would  render  launching,  after  build- 
ing on  slips,  practically  impossible  by  reason  of  the  narrow- 
ness oif  the  Scorff. 

This  dock,  situated  on  the  left  bank  of  that  river,  is  finished 
as  far  as  the  masonry  work  is  concerned;  the  roof  is  being  placed 
at  the  present  time  under  the  direction  of  the  Naval  constructions 
engineers. 

The  length  is  245  m.  (267.9  yds.)  ;  width  at  the  level  of  the 
lower  flooif  51  m.  (55.7  yds.)  ;  on  the  large  sides  the  dock  has 
stepping  at  a  slope  of  45°  and  at  the  end  a  wall  with  a  batter  1  '10. 

'J'he  lock,  at  the  vertical  walls,  is  36  m.  (39.3  ^■ds.)  wide. 
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The  sill  is  at  tlie  level  —  i  m.  {— ;^.28  ft.),  the  bottom  at  the 
le\'el   — 2  m.   ( —  6.56  ft.). 

The  pumpiriij  station  is  located  in  the  Northern  block  of  the 
lock. 

The  only  special  difficulties  met  with  were  on  account  of  the 
lightness  of  the  caisson  of  the  lock. 

a)  From  the  beginning  of  the  sinking,  at  the  Southern  extre- 
tnity,  of  the  large  caisson,  very  hard  rocky  soil  was  encountered, 
the  Xorthern  part,  on  the  contrary,  only  encountered  solid  earth 
at  about  the  level  —  10  m.  50  ( —  34  ft.).  The  deteriorations 
suffered  by  the  caisson  in  its  Southern  part  during  its  descent 
of  more  than  2-  ^'-^^^  i^i  pure  rock,  caused  the  stoppage  of  the 
linking  wfiiie  the  Northern  part  was  still  at  some  distance  froiu 
the  foundation.  It  was  necessary  to  finish  the  foundation  by  des- 
cending to  a  fairly  considerable  depth  (more  than  6  1/2  feet  on  a 
r.'iiher  extended  surface)  below  the  cutting-edges. 

This  \-ery  delicnie  and  even  rather  perilous  work  was  \\'eil! 
carried  out. 

h)  During  the  finishing  of  the  floor  and  of  the  front  floor 
under  cover  of  the  blocks  of  the  caisson  sustained  by  a  meta.1 
frame\\ork  this  latter  broke.  The  work  on  the  floor  which  was 
nearh'  finished  was  completed  with  diffictdty  under  cover  of  a 
not  verv  high  coffer-dam,  behind  which  at  low  tides  the  water 
was  drained  off. 

This  thac.kless  work  was  very  long  though  of  little  importance. 

The  final  deficiencv  for  the  cox'ered  dock  amotmis  to  about 
3,500,000  francs. 

It  has  onlv  been  accepted  under  protest  by  the  contractors;  the 
matter  has  not  ^-et  been  settled. 

The  cost  is  entirely  borne  b}'  the  Nav_v. 

The  original   detailed  estimate  amounted   to  2,229,229  francs. 

Two  additional  clauses  were  added  successively  after  declara- 
tion of  the  right  to  cancel. 

The  first,  dated  June  8th,  1916,  applicable  to  the  works  executed 
on  and  after  the  15th  of  May,  1915,  agreed  to  an  increase  of  39  to 
40  p.  c.  on  the  amount  of  the  works  then  remaining  to  be  exe- 
cuted. 
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The  second,  dated  March  20th,  19T9,  applicable  from  tlie  1st 
of  February  1918,  stipulated  an  increase  of  60  p.  c.  on  the  prices 
resulting  from  the  preceding  one. 

Thus,  as  we  have  already  said,  the  final  deficiency,  only 
accepted  under  protest,  amounts  to  3,500,000  francs  in  round 
/'"igures. 

The  dock  should  have  been  filled,  originally,  solely  by  tunnels 
in  the  gale  which  was  executed  under  the  direction  of  the  Naval 
Constructions  Engfineers . 

In  the  course  of  execution,  at  the  request  of  this  service,  which 
w-ould  be  the  commoner  of  the  dock,  \t  was  successive]}'  decided 
to  create  twe  aqueducts  for  the  filling,  one  to  the  Xorth,  the 
other  to  the  South  of  the  lock. 

The  building  of  the  former  was  entrusted  to  the  contraelors  for 
the  dock. 

The  second  ^^■as  executed  by  the  Administration  after  the 
contract  work   was  terminated. 

Besides  these  modifications  of.  the  original  scheme  there  were 
only  a  few  of  no  great  technical    interest. 

rhe  works  were  commenced  in  the  month  of  August,    1013. 

There  was  a  slackening  (and  even  at  a  given  moment  almost 
complete  steppage)    of  them  during  the  war. 

They  were  provisional!}'  accepted  on  the  23rd  September,  1919. 

4°  Landing  stage  nnd  sheds  called  «  de  la  Rounianie  >-  on  the 
left  bank  of  the  Scorff  (work  decided  on  the  31st  of  Deceml^er, 
1916,  with  a  view  to  storing  and  embarking  ammunition  and 
materials  for  Roumania) . 

The  landing  stage  is  composed  of  a  principal  structure  76  m.  50 
by  7  m.  (S3. 6  yds.  x  7.65  yds.)  joined  to  the  bank  by  two  gang- 
ways 27  m.   70  (30.3  ycis.)   and  26  m.   70  (29.2  yds.)    long  and 

4  m.  (4.37  yds.)  wnde. 

The  sheds,  4  in  number,  were  50,  50,  60  and  60  m.  long  and 
of  a  uniform  width  of  16  m. 

They  were  simply  covered,  the  framework  was  made  of  wood, 
the  roof  of  slates. 

Neither  the  stage  nor  the  sheds  Avere  used  for  the  purpose  in 
view  when  they  were  built. 
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The  South  end  of  ihc  landing'  stage  has  bei-n  strenglhened  to 
receive  a  2  ton  crane  and  lias  been  placed  at  the  disposal  of  the 
port. 

The  sheds  were  put  to  ^videly  diffrent  uses,  three  were  enclosed 
wiiii  slag  concrete  and  installed  for  lodging  prisoners  of  war 
and  Bulgarian  workmen;  two  of  these  three  have  iieen  transform- 
ed since  the  war  into  a  gymnasium  for  the  battallion  of  fusiliers. 

'I  he  landing-  stage  cost fr.      127,400 

and  the  sheds   1 12,600 

The  cost,  at  first  ])ut  down  to  war  expen-ses,  will  i>r<>bal)ly  be 
repaid  hv  the  \avy,  \\hi(-li  alone  makes  use  of  these  works. 

The  execnition,  ordered  llv  31st  of  December,  1916,  was  finished 
at  the  end  of  April,  nn;,  for  th'^  sheds,  and  al  the  (-^.-k]  of  fuh'. 
ic)i7,    for   t!ir  stage, 

5"  Slip  for  Utuncliing  large  hydropUiiH's  for  tlie  high  seas  (work 
approved  the  ist  of  August,  191 7,  and  performed  b\'  the  Govern- 
ment). (It  was  completed  by  four  large  sheds  destined  to  shelter 
the  hydroplanes;  as  these  four  sheds  cannot  be  considered  as 
maritime  works,  the}'  are  only  mentioned  as  a  reminder.) 

The  slip  is  125  m.  (  136  vds.)  long  by  7  ni.  50  (8.2  yds.)  wide. 

It  is  entirelv  of  wood.  It  starts  al  the  level  +21.3  f i .  and 
hnishes  in  the  water  at  —   1.3;   ft. 

Completed  in  October,  Uji8.  that  is  to  sav  shoitly  before  the 
armistice,  the  slip  was  not  used  during  the  war  for  launching 
large  hydroplanes,  wb.ich,  besides,  had  not  arrived  and  the  sheds 
for  same  were  not  finished  when   hostilities  ceased. 

(The  launching  of  ordinar\-  hydroplanes  was  iDerformed  until 
the  end  of  the  war  bv  means  of  an  old  foot  bridge  w  idened  and 
extended  towards  the  water  by  an  inclined  plane  the  end  of  which 
rested  on  a  floating  stage.) 

The  expenses  amounted  to  about  110,000  frs!,  they  were  born^- 
by  the  Xavv. 

Originally  designed  with  a  width  of  9.8  ft.  and  for  a  weight 
of  7  1/2  tons,  the  slip  was  finally  destined  for  hydroplanes  of 
nearly  15  tons.  The  framework  which  had  not  been  begun  was 
strengthened  in  consequence  and  the  width  increased  to  24  12  ft. 
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The  slip  was  ordered  on  the  isl  of  August,  1914.  By  reason 
of  the  inadmissible  pretentions  ot:  the  only  contractor  who  gave 
an  estimate  for  a  reinforced  concrete  s'ip,  this  idea  wns  given  tip, 
and  it  was  decided  to  built  one  in  Avood. 

Delayed  bv  the  great  diffictdty  there  was  in  obtaining  piles 
18  m.  (5g  ft.)  long,  which  were  necessary,  the  slip  \\as  onlv 
finished   in   October,    igiS. 

{From  infor)iiaUo)i  supplied,    in  Aui^iisl,    n)2<),  by 

M.  Dt:  Lakmixat,    Inspecieur  General    lit's    Fonts  el 

Chaiissees,    Direcienr  des   Iravaux  Hydrcti'.rujiies,  at 
Lorient. ) 

Biblio(iraphy  :  Wurks  counecled  with  Ocean  andiiilaiid  Navioaiioii.  I'.)];!.  pai;o  TJS. 
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FISHING  PORT  OF  LORIENT 

The  Mfrchani  .Xiarinc  Commissariat  Ivis  considered  the 
founding  ot  three  (_)r  four  ports  specially  cc^nstructed  for  the 
fishing  industry  and  similar  to  the  large  foreign  ports  of  this 
land,  the  most  important  of  \\  hi(  h  are  to  be  found  in  Kngland  : 
Grimsbv,  Hull,  Ai>erdeen.  etc.;  in  Germany:  Gestmunde;  in 
Holland    :   Ijmuiden. 

These  ports  will  he. 

For  the  Xorth  Sea  and  the  English  Channel,  Boulogne,  which 
is  already  doing  a  considerable  trade  in  fisli,  but  was  not  specially 
constructed  for  fishing  craft  of  modern  build,  as  are  the  ports  of 
foreign  countries; 

On  the  Mediterranean:  Cetle  or  Port-de-l>ouc  ; 

On  the  Atlantic:  Lorient  and  La  Rtxhelie. 

isi  i\ias()us  -ivhicJi   justify  the  constrtirtion  of  a  fishing  port 

at   Lorient. 

The  situation  of  Lorient  is  don  lit  less  I  he  most  fayourable 
for  fishing-  on  the  Atlantic. 

First  of  all,  from  a  geographical  point  of  yiew,  because  being 
-iiuated  near  the  Breton  headland  of  the  coast  of  Europe,  it  com- 
mands a  considerable  extent  of  the  sea  including  the  fishing 
grounds  wliich  are  among  the  richest  and  are  the  least  fished  ; 
these  fishing-banks  stretch  from  (he  Bay  of  J5i.scay  to  Ireland, 
gradually  increasing  the  distance  as  far  as  350  miles  from  the 
mouth  of  the  English  Channel.  1'hey  cover  an  area  of  nearly 
500,000  square  kilometres,  which  is  equal  to  the  North  Sea,  the 
latter  being,  since  a  long  time,  the  most  fructuous  of  the  Euro- 
j>ean  deep-sea  fishings  and  can  occup}-  a  fleet  of  2,000  steam 
fishing  trawlers. 

Fr(,m  the  point  of  viciv  of  t'lie  facility  of  carrving  on  all  sorts  of 
lisltings  and  to  find  a  fishdng  population  sufficient  to  do  it: 

A.  fishing  port  onh-  lives  under  difficulties  if  it  is  abscklutely 
specialized  for  one  sort  ot  fishing,  it  prospers  only  where  the 
greatest  number  of  fishings  of  different  kinds  can  be  pursued. 

Now,  from  Lorient,  deep  sea  fishing  for  common  or  fine  fresh 
fish  can  be  done  b\   fishing  smacks  or  trailers;  deep  sea  fishing 
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is  especially  for  ihe  tunny;  the  fishing  inshore  is  for  makere], 
sardines,  sprats  and  sheli-fish.  Lorient  is  vers  \\ell  situated 
for  ee)d  hshing-  either  on  the  banks  of  Xewfoundland,  Iceland  or 
Morocco.  Lastly,  oyster  culture  is  flourishing  in  Brittany.  The 
two  great  centres  of  natural  production  of  the  flat  native  oyster 
(cstrca  cdidis)  are  for  1^'rance  the  (nster  beds  of  Auray  and 
A  reach  on 

The  district  of  I.orient  is  already  an  important  centre  for  fisher- 
men and  fishing  boats,  as  the  foHowing  figures  will  show  ■ 

0\-er  the  whole  of  the  Atlantic,  France  has  a  fleet  of  100,000 
tons.  From  the  point  of  the  Ra/.  to  tlie  mtKith  of  the  Loire,  the 
concentration  of  this  fleet  is  now  larger  than  elsewhere,  since  it 
counts  5,000  fishing  boats  of  45,000  tons,  i.  e.  nearly  half  of 
the  whole  ileet.  In  the  Lorient  district  and  the  Island  of  Groix, 
that  is  to  say  over  a  distance  of  15  to  20  kilometres  as  the  crow 
flies,  1,360  boats  of  24,434  tons  are  ass-embled,  i.  e.  almost  a 
quarter  of  the  ^Yhole  Atlantic  fleet,  and  it  must  be  particularly 
remarked  that  the  boats  of  the  districts  of  Lorient  and  Groix 
are  generally  of  a  heavier  tonnage  and  better  equipped  for  fishing 
than  are  the  average  boats  of  the  Bay  of  Biscay.  This  is  the  rea- 
son that  from  Brest  to  the  Spanish  frontier  there  are  only  5oo  sail" 
boats  having  a  tonnage  of  o\-er  50  t(ins,  and  of  these  the  district 
of  Lorient  alone  can  count  more  than  300. 

From  a  nautical  point  of  view,  the  situation  of  the  harbour  of 
Lorient  is  exceptional,  in  that  it  affords  a  safe  sheUer  and  anchor- 
age to  \'essels. 

This   favourable  situation  of  Lorient    explains    that    alttiough 

almost  no  work  has  been  done  for  th.^  development  of  the  fishing, 

it  has  considerablv  increased  :  in  1003  1,200,000  kilos  of  fish  were 

•landed,  in  1913  the  catch  was  over  10  million  Icilos  (  io,0(;0  tons). 

//  is  Ikerejorc.  quite  jushfiahle  to  expect  thnl  Lorient  will  become 
l/ie  lar^ij;esl  fiskino^  fori  of  [he  .Mhmiic,  cn>ii  prohahlv  the  most 
prosperous   in   France. 

2nd   ('(nulilio}}s  •leliieii   a   iari^e  fishing  pert   wst  fulfil. 

]>efore  look'ing  into  the  solution  which  has  been  adopted  in 
the  adjoining  project,  it  is  advisable  to  stipulate  the  conditions 
to   which   a   large   modern   port    must   conf(jrni   as   it   is   on   these 
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conditions  that  a  site  for  the  port  must  be  chosen  and  a  project 
<tppreciated. 

A  port  consists  of  a  'water  surface  and  a  hind  surface.  Let  us, 
first  of  all,  examine  the  water  siirfac^e.  The  ports  Ifniuiden  and 
Gestmunde  liave  stiperHcial  areas  of  about  15  acres  of  water. 
'Die  second  of  these  ports  is  frequented  b\'  about  150  steamers 
and  400  sailing  vessels.  The  port  of  Grimsbv,  which  is  the 
largest  in  the  world,  has  a  Mater  surface  of  about  28  acres  to 
accomodate  a  fleet  of  steam  fishing  smacks  having  a  tonnage  the 
double  of  all  the  French  smacks  put  together.  'Die  quantitx'  of 
fish  landed  annually  reaches  230,000  tons,  almost  eciuivalent  to 
the  total  production  of  France.  It  is  true  that  its  enlargement 
bv  making  a  new  basin  of  about  30  acres  is  under  consideration.. 

At  Aberdeen  the  water  surface  is  about  20  acres;  at  Hull, 
iS  acres.  So,  in  these  ports  the  traffic  in  fresh  fish  is  \erv  impor- 
tant ([|muiden,  52,000  tons;  Gestmundi*,  47,000  tons;  Hull, 
100,000  tons;  Aberdeen,   100,000  tons). 

It  appears,  therefore,  thai  a  basin  of  20  acres  ivouLl  be  amply 
snflicieiil  at  Lonent.  '['his  surface  of  water  is  surrounded  by 
quays,  v\hich,  like  the  foreign  ports  we  ha\e  (|Uoied  as  models, 
ouglit  to  be  speciallv  equipped. 

Some  of  the  quays  loHl  be  prepared  exclusively  for  the  uu- 
loadin;^,  the  sale  arid  the  packinii  of  Ike  fish  in  h.Kxes  or  baskets, 
which  iiave  been  thought  bv  the  fish-factors.  That  requires  a 
covered  or  roofed  sale-hall  running  all  along  the  quay  and  opening 
on  the  quay  side,  the  other  side  opening  (jn  a  buildin^  which  is 
'et  in  sections  to  the  fish-hiiyers  and  alongside  the  railway  line. 
'I'his  is  the  plan  adopted  in  the  latest  fishing  port  constructed  in 
German  v  .  C  u  x  h  a  ve  n . 

Its  is  possibe,  with  appropriate  means  of  unloading  (small 
electric  cranes  like  those  employed  at  Cuxliaven  and  at  Gest- 
rn imde)  that  each  berth,  would  serve,  at  least,  twice  a  dav  for  the 
imloading  of  fish.  If  we  reflect  that  the  duration  of  the  voyage 
of  a  smack  is,  on  an  average,  eight  da\s,  we  ascertain  that  we 
must  consequenth-  count  the  length  of  imi^  boiii  (130  10  155  feet, 
about)  for  16  boats,  or  6  feet  jo  inches  to  8  feet  3  inches  of  quay 
per  boat.  But  the  arrivals  are  not  equalh'  divided  ov^r  the  davs 
of  the  week,  it  would,  therefore,  be  advisable  to  allow  16  feet 
6  inches  per  boat. 
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Anollicr  part  of  the  quays  must  he  equipped  for  the  loadin^^ 
of  coal  for  steam  fishing  boats  and  of  ice.  It  would  be  at  most 
pqiinl  to  the  first  part,  because  the  loading-  of  com!,  with  the  right 
appliances,  coiild  be  done  more  rapidly  ihan  the  unloading  of 
fish.  At  Gesrmunde,  the  relation  in  lenglji  between  the  coal 
(|uay  and  the  fish  landing  quay  is  ab(nit  :; '3  ;  at  Cuxhaven  it  is 
1/2;  at  JJmuiden  it  is  still  less. 

We  may  therefore,  count  a  total  of  8  running  metres  or  26  feer 
per  stcaviboai  attached  to  the  port. 

For  the  sail  or  motor  boats  of  the  tunny  fishing  kinds,  the 
calculation  is  more  uncertain  because  we  are  less  certain  of  the 
duration  of  the  rotatior^;  it  would  be  advisable  to  count  on  about 
6  ft.  6  in.  to  about  10  ft.  per  sail  boat  of  66  ft.  in  length. 

For  a  total  of  50  steam  boats  and  200  large  sail  or  motor 
boats,  we  mav  estimate  the  length  of  quays  at  about  900  m. 
(984  yds.).  If  the  number  of  steam  boats  amounts  to  100, 
1300  m.  (1420  yds.)  would  be  required.  About  550  yds.  must 
be  added  for  small  sailing  boats,  making  a  total  of  1800  m .  ( tg^o 
yds.)  of  quays. 

This  is  what  appears  necessary  at  once,  and-it  is  a  figure  that 
it  must  be  possible  to  increase  in  the  future. 

Bv  way  of  comparison,  tlie  length  of  the  quays  are  at  JJmui- 
den, i,3'^^o  m.  (1,420  yds.);  Gestmunde,  1,800  m.  (1,970  yds.)  ; 
Grimsby,  2,230  m.  (2,438  yds.);  Aberdeen,  1,500  in  (7,640 
yds.). 

As  to  the  depth  of  the  j)ort,  it  must  be  such  as  to  allow  boats 
to  enter  the  port  at -almost  any  state  of  the  tide;  a  wait  of  a  few 
hours  might  cause  a  delay  of  a  whole  day  before  the  fish  could 
arrive  on  the  markets  of  the  interior  of  the  country. 

The  traw-lers,  when  loaded  draw^  3  m.  60  to  4  m.  50  of  water 
(11.7  ft.  to  14.7  ft.)  some  fishing  boats  draw  4  m.  75  and  5  m., 
but  they  aire  verv  rare.  The  large  sail-boats  or  the  a  l")undee  » 
motor  boats   draw   3   m.   20    (to. 5   ft.)    at   most. 

//  is  sufficient  to  have,  in  the  port,  for  the  first,  a  surface 
Ti'hose  bottom  i?  5  m.  (16  1/2  ft.)  under  Spring  tides  at  low 
water,  i.  e.  for  Lorient  at  4  m.  (tj  ft.)  below  zero  of  the  charts, 
and  for  the  second  a  surface  whose  bottom,  is  j  )n.  (g  ft.  g  in.) 
below  zero.     These  depths  are  at  least  equal   to  tho.se  of  the  for- 
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cii^Mi   ports  alrea'lv  (|uoicd.      It   would  bo  vorv  ditficult  to  obtain 
ihtMii  at  othrr  ports  tlian  LoriciU  in   France. 

The  largest  trailers  baving  a  lengih  of  50  m.  (164  ft.)  and 
being  obliged  to  avoid,  between  the  quays,  other  boats  whose 
beam  is  Ci  m.  (28  ft.),  we  may  admit  70  to  8g  in.  (76  12  yds.  to 
87    I '2  yds.)    as  the  minimum   width   at  the  narrowest   parts. 

On  summing-  up  \\e  come  to  the  following  results  as  to  the 
characteristics  of  the  water  parts: 

Water  surface  about  S  hectares  (about  20  acres).  Length  of 
quav  :  1,800  m.  about  (1,972  vds.  about).  Ileprii  :  5  m.  (  16.4  ft.) 
and  4  m.  (13  ft.)  below  low  water  of  Spring  tides.  Minimum 
witlth  70  to  80  m.  (76  T '2  to  S7   12  yds.). 

Lastly,  we  must  count  on  the  construction  of  the  large  cold 
rooms  ( ref rig'orators )  of  the  State,  now  in  course  of  construc- 
tion fr)r  the  importation  of  fro/.en  fish.  It  is  indispensable  to  be 
able  to  receive  cargo-boats  carrving  fvowy  3  to  4,000  tons  of  frozen 
fish  whose  draught  will  be  6  to  7  m.  (19  1/2  ft.  to  23  ft.).  It  is, 
therefore,  necessarv  to  have  a  qua\  with  this  depth  at  hnv  water, 
i'his  quav  also  capable  of  receiving;  l^nglish  coal  to  supplv  steam 
fishing  boats,  will  be  placed  near  the  quay  lor  unloading-  colliers. 

J  port  ii:  net  coniposcd  only  of  surfaces  of  water  bordered  by 
quays,  behind  these  large  site:^  are  necessary  that  ivill  serve: 

To  build  .sale-rooms  and  store-rooms  to  be  let  to  the  fish 
factors. 

To  construct  railwaws  with  a  sratton,  iiaving  a  sufficient  num- 
ber of  sidings  and  shunting  lines. 

l-'or  ail  industries  connected  with  fishing",  vards  for  building 
antl  repairing  boats,  net  making  factory,  artificial  ice  factory, 
box  making-  shop,  preserved  or  tinned  fish  works,  curing  yard.s, 
indu.strial  or  medical  oil  factories,  -wor.ks  for  transforming  the 
offal  of  iish  into  manure  or  flour  for  feeding  fowls  or  pigs,  etc. 

It  is,  naturallv,  rather  difficult  to  estimate  how  much  land  is 
neces.sarv  for  a  large  fishing  port.  That  varies  according  to  the 
l^lace,  but,  however,  the  land  area  is  always  sevral  times  larger 
iluin  the  ivaler  area. 

-At  Gestmunde  there  is  8  hectare^  (20  acres)  of  water  for  64 
hectares  (160  acres)  oi  land.  It  is  true,  that  they  have  provided 
anq3l\-  for  iiiture  developments.     At  Grimsby,  a  port  constructed 
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by  the  Great  Central  Railway  v'oiiipanv,  this  Company  alone 
reserved  for  its  railroads  and  insiallations  of  all  sorts  35  hectares 
(88  acres)  and  they  now  fores'-e  an  increase  of  about  22  he<n. 
(.about  55   acres). 

For  a  port  like  that  of  Lonent,  it  is  estimated  that  it  is  advis- 
able to  have  about  40  hectares  (about  100  acres). 

As  can  be  seen  farther  on,  when  we  deduct  the  area  of  land 
necessary  for  salerooms,  curers'  stores,  the  spaces  reserved  for 
the  circulation  of  the  public,  roads  and  railways,  there  wiH  remain 
little  more  ihan  the  half  to  be  occupied  b\'  the  works  and  manu- 
factories. 

But  we  must  think  of  lodgings  for  the  seamen  and  labourers. 
A  large  fishing  port  that  will  occupy  about  100  steam  fishing 
boats  and  200  large  sail  boats  should  have  a  population  of  8  to 
10,000  souls,  Whose  dwellings,  situated  in  the  immediate  neigh- 
bourhood of  the  fishing-port,  will  occupv  at  least  about  50  hec- 
tares (about  125  ticres). 

In  almost  all  foreign  ports  the  fishermen's  houses  soon  rise  in 
groups  around  the  port  and  this  grouping  has  not  caused  one  of 
the  least  difficulties  tu  solve  where  the  ports  had  been  constructed 
without  a  reserve  ot  land  in  the  neighbourhood. 

.  Jn  short,  to  consirnct  a  fishing  port,  tve  must  have,  at  our  dis- 
posal, for  ike  port  itself,  about  fifty  hectares  (12-;  acres),  of 
which,  about  8  h.  of  ivater,  the  remainder  of  land,  for  factories, 
i/H)rkshops  and  d%K.^ellings,  and  an  area  of  the  same  size  situated 
as  far  as  possible  in  the  im77iediate  neighbourhood  of  the  port. 

It  is  an  indispensable  conditi(^n  to  realize  in  the  choice  of  the^ 
site  of  a  fishing  port,  that  the  port  should  be  quite  separate  'and 
disiiini   from   the  neighbouring  commercial  Ports. 

A  fishing  port  is  not  an  ordinary  comm.ercial  port  in  which 
fishing  craft  come  as  other  ships  di)  anrl  are,  like  them,  without 
an\    private   rights. 

The  absulute  sixicialization  of  the  quavs  and  the  organization 
of  the  management,  requires  that  the  port  be  set  apart  e.xclusively 
for  fishing.  Ti  is  the  s^ime  for  ti»e  rules  that  govern  tiie  W(;rking 
of  the  j")ori  :  for  the  commercial  ports,  the  merits  and  inconve- 
niences (jf  autonoiiiy  ouglit  to  be  discussed;  fc)r  a  fishing  port  it 
is  indispensable  and  must  be  as  complete  as  possible. 
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A]l  the  authors  \\ho  have  writien  on  ihe  question  of  ports  are 
of  this  (.opinion . 

Mr.  Poller,  in  liis  ititeresLini;'  article  -mi  tlie  (jernian  ports 
saN's:  '(  I  lie  thret^  tishinii^  ports  are  quite  independent  of  the 
neighbouring  commercial  ports,  which  appears  to  be  the  first 
condition  of  a  rational  organization  »,  and  Mr.  Kerzoncuff,  the 
Manager  of  the  Fishing  service,  whose  competence  in  this  matter 
is  indi.-putable,  says,  in  liis  fine  bo<jk  on  sea  fishing: 

«  It  is  necessary  that  the  fishing  port  be  entirely  independent 
of  an\'  commercial  port,  and  that,  if  botli  exist  in  the  same  place, 
the  docks  that  form  the  fishing  ]:>ort  should  ha\e  their  own  life, 
their  ecjuipment,  in  shon,   iheir  entire  autonomy  »  (]). 

The  'examples  drawn  from  foreign  countries  justify  these 
considerations.  Everv  where  ihev  want  to  construct  a  real  modern 
fishing  port,  thev  have  come  to  the  conclasion  tliat  the  fishing 
port  and  the  commercial  port  must  be  distinctly  apart  and  separ- 
ate from  each  other, 

fn  Germany,  Gestmiinde  lishing  port,  was  at  first  Gestmi.iiule 
commercial  port,  on  the  Weser,  but  the  two  ports  are  distimnh- 
apart,  their  rules  and  management  are  absolutely  different.  The 
same  can  be  said  of  Cu\ha\-en.  In  England,  Grimsbv  has  a 
commercial  port,  but  its  lishing  port  has  two  docks  having  their 
pri^■ate  entrances  on  the  ri\er  Humber;  the  situation  is  anal<^goiis 
at  Hull  and  at  Aberdeen. 

In  short,  the  absolute  specialization  of  a  fishing  poii  is  an 
absolute  lai-v :  it  is  only  cargo  ships  that  carry  the  necessary 
material  for  fishing,  coal  especially,  that  can  have  access  to  the 
fishing  port. 

It  was  the  Ken.man  creek  thai  was  adopted  for  the  site  of  the 
new  port. 

3"^  Description   of   the   Loncnt-Ki'rowan   fiskifig    Port. 

The  port,  turned  towards  the  S.S.E.,  i.  e.  towards  ihe  open 
sea,  is  a  tidal  port  without  locks.  This  is  the  best  solution  for  a 
fishing  port,  as  any  loss  of  time  involves  a  considerable  loss  of 
monev. 


(i)  The  same  iljf-sis  is  upheld  by  Mr.  Hart  in  his  rejiort  of  ihe  .'>ifi  Confjresa  on 
Sea  fisfting.  «  Kven  if  the  fishin*,'  port  is  side  by  side  with  a  commercial  port,  its 
management  must  be  completely  separate  from  that  of  the  latter  port.  » 
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It  is  formed  of  two  works,  (See  plan  n'  i.) 

One  i>f  llie  Eastern  mole  quav,  which  is  27  ni  (29.5  vds.  1 
wide,  is  a(xessible  on  the  outside  for  ,vso  m.  (^^580  vds.)  to 
ships   drawing   7    m.    (22.0   ft.)    of  water  and  on  the  inside  for 
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Fig.  'Z  —  Coal  wharf. 

250  m.  (273  vds.)  to  trawlers.  It  -x^iW  play  i he  part  Lk-i'wfd 
above,  of  coal  loharj  and  will  be  arranged  accordingly,  'i'wo 
railwav  lines  and  some  coitl  carriers  will  be  placed  on  it.,  in  the 
centre  a  place  nill  be  reserved  for  the  coal  store,  on  the  inner 
side,  some  pits  that  v\ill  contain  as  nuich   as  the  average  sized 


1=       E!:a'ge  Rez     de     chaussee 

yua/       fi  a  'embarauement 
4°  ' 


Voies 


■errees 


(/tva/      ?s  J  'embarauement 


Voi 


rerree 


Fig.  3.  —  Quai  de  debarquement  =  Unloading  quay.  —  Halle  publique  de  vente 
=--  Public  sale-room.  —  Bureau  ^  Office.  —  Salles  d'empaquetage  =  Packing 
rooms.  —  Magasins  =  Stores.  =  Chambres  froides  =  Cold  stores.  —  Chambres  a 
parois  isolantes  =  Stores  with  insulated  walls.  —  I"  etage  =  1st  floor.  —  Rez-de- 
chaussee  =  Ground  floor.  —  Voies  ferrees  =  Tracks.  —  Quai  d'embarquement  = 
Loading  platform. 
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irawler  takes  v;il!  be  spaced  at  intervals  of  rhe  a\crage  lenotli  of 
one  uf  these  b(jats. 

Normally,  a  collier  will  he  imloadetl  either  on  to  was^ons  for 
rhe  cfjnsumpiior!  of  the  Avorks  of  thr  port,  or  discharged  into  the 
i^its  tor  the  suppl\   of  fishing  boats. 

It  is  only  temporarily  that  storage  is  anticipated,  it  being 
understood  that  when  the  pits  are  emptv,  if  the  ship  has  left, 
coal  is  taken  from  the  store  to  fill  t!ie  pits.  I7nder'these  condi- 
tions the  filling  of  the  coal  bunkers  of  a  trawler  is  accomplished 
with  the  greatest  rapidity  possibhe. 

We  sliall  touch  again,  farther  on,  on  the  use  of  loo  m.  (109 
vds.)    of  quay  in  the  North  section. 

The  other  work  enclosing  the  port,  soitlJi.iirst  fiiolc,  \vill  be 
iconomicalK  established  on  a  rockv  plateau,  ])rolonging  the 
entrance  of  the  river  Ter.  The  pas'^age  betv.een  the  two  moles 
will  be  90  m.  wide  (98  yds.) 

The  first  dock,  named  «.  grand  bassin  >>,  is  destined  for  ships 
tliat  draw  the  greatest  depth  of  water  (as  wt^.l!  as  the  south  part 
of  the  long  dock;  includes  at  the  East  side  a  quay  yn  m .  (-6  i!2 
yds.)  /(7?;ij-  and  at  the  North  side  one  of  2jO  m.  for  the  discharging 
of  fish  and  sale  of  same. 

This  ijuay  is  lined  ivith  sheds  and  stores  constructed  in  imi- 
tation (;f  those  of  Cuxhaven.  The  public  sale  room  which  is 
12  m.  wide  (13  \ds.  4  in.)  is  separated  from  the  quay  by  an 
interval  of  onlv  7  m.  for  there  is,  in  principle,  no  circtilation  of 
vehicles  along  this  way.  Onlv  the  «  d'/'vils  ■),  or  better  electric 
cars,  run  along  or  across  the  quays  carrying  boxes  of  fish  to  the 
sheds  or  sale  rooms. 

The  sale  of  fish  ivill  be  assured  Jjy  tJie  managenunt  of  the  port, 
on  paymoil  of  a  very  lov  tax,  in  proportion  to  the  value  of  the 
l^sh  sold  ( in  France,  the  taxes  of  this  kind  are  much  too  high  :  they 
varv  from  5  to  8  p.  c.  about;  at  IJmuiden.  they  are  2  p.  c. ;  at 
Hamburg,  3  p.  c. ;  at  Cuxhaven,  2  p.  (\.  at  the  latter  port  the 
tax   has  been  considerably  reduced). 

I'he  hall  of  which  one  side  faces  the  quays,  opens  on  the  other 
side,  on  the  stores  which  are  let  to  the  fish  factors,  and  are  pro- 
vided with  light,  water,  heating  and  even  the  distribution  of  cold 

air. 

The  fish  factor  puts  the  fish  bought  Into  his  store,   arranges 
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die  packagfs  [o  be  sent  oft,  and  puts  them  outside  his  door  where 
a  carrier,  wiio  is  accepted  by  the  railway  Co.  and  by  the  port, 
takes  them  away  to  load  them  on  wagons  on  the  three  railway 
lines  situated  behind  the  stores.  These  lines  allow  of  the  for- 
mation  oi    trains  simuitaneousl\'. 

We  must  stop  a  mt)meiu  at  the  very  great  importance  there  is 
fur  the  development  of  a  large  fishing  port,  to  attract  the  atten- 
tion of  n>hbuyers.  The  more  numerous  they  are  the  more  active 
the  business,  tiie  more  one  i-.  free  from  th  *  risk  of  underselling, 
the  more  rapid  is  the  evalution  and  the  more  the  plar-e  of  fish,  as 
an  article  v^t  diet  l>ect>mes  important. 

The  function  of  the  fish  factors,  combined  with  a  good  organi- 
jsation  of  the  public  sales,  is  so  important,  that  in  foreign  countries 
the  companies  organised  for  the  sale  direct  to  the  consimiers, 
such  as,  for  instance,  the  verv  powerful  C'ompan\'  a  Xordsee  »  of 
Xordenham,  have,  at  least  pariiallv,  recourse  to  public  sales 
to  which  the  fish  factors  come  in  numbers. 

At  llmuiclen  and  at  Gestmunde,  the  number  of  fish  factors 
is  o\er  150;  in  the  former  of  these  ports,  the  principal  buyers 
made,  before  the  war,  over  i  milli'm  turnover  per  vear,  and  for 
sevent}  seven  of  them  the  vearlv  transactions  did  not  exceed 
21,000  francs.  This  shows  that  beside  the  large  buyers,  there 
IS  a  place  for  the  small  ones. 

We  must  therefore  attract  the  fish  factors  as  much  as  possible 
and  the  best  ivay  to  manage  that.,  is  to  let  them  hire  the  stores  at 
reasonable  prices;  commodious  stores  like  those  described  above. 

The  West  part  of  the  large  doc!<  is  limited  bv  a  quay  of  125  m. 
(137  yds.),  making  the  continuation  of  the  South-West  pier-head 
whose  role  will  be  the  same  as  tliat  of  the  West  quav  of  the  long 
dock,   whicfi  we  shall   speak  of  farther  on. 

Altogether,  the  large  dock  has  700  m.  (765  yds.)  of  quays  on 
the  inside,  a  variable  width  of  70  to  185  m.  (76.5  to  195  yds.), 
a  depth  of  5  m.  (16.4  ft.)  at  ordinary  low  tides  (13.12  ft.  below  0) 
which  can  be  easilv  increased  by  dredging. 

The  long  dock  is  a  continuation  of  the  preceding  one;  at  the 
entrance  there  is  an  angle  which  will  be  utilised  for  a  floating 
landing-stage  and  the  construction  of  a  building  for  the  use  of 
the  port  authorities,  a  registrv  office,  sailors  restaurant,  etc. 

The  East  quay  will  have  exactly  the  same  uses  as  the  North 
quav  of  the  large  dock;   it  will  serve  for  the  sale  of  fresh  fish 
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and  unloading  of  same.  There  Mill  be  three  buildingrs  sii>iilar 
to  those  already  described  and  tJiree  railway  tracks  where  three 
mor-e  fish  trains  can  be  made  up. 

But  as  the  depth  ot  16.4  ft.  below  ordinary  ]ov.  tide  will  only 
be  obtained  on  the  third  of  the  quay  situated  fanliest  South,  the 
Southern  third  part  of  the  quay  will  be  set  aside  for  stearn 
trawlers,  and  the  other  two-thirds  for  laro'e  sailing  shi]is  (espe- 
cially «  Dundees  »  with  motors). 

The  Wesl  quay  (as  well  as  the  quay  that  follows  it  in  the  large 
dock)  will  be  more  specially  reserved  for  the  boats  (small  sailing 
ships  generally)  ivhich  take  fish  to  be  tinned  (sardines,  sprats, 
tunnv,  mackerel,  etc.)  ;  therefore  the  land  in  the  vicinity,  instead 
of  being  used  for  fish-factors  stores,  will  be  utilised  for  tinning 
factories.  But  a  large  free  platform  will  be  proA^ded  along  the 
quay,  so  that  it  will  be  possible,  if  the  need  arises,  to  erect  small 
simple  markets  for  the  sale  of  the  fish  landed  there. 

The  small  sailers  will  also  be  able  to  make  use  of  the  quay  and 
the  docks  outside  the  port,  forming  the  S.-W.  part  of  the  great 
mole.  There  will  be  more  than  160  vds.  of  berthing  space  there, 
which  will  be  very  useful  for  the  boats  wanting  tO'  unload  their 
catch  without  losing  the  time  necessarv  to  enter  the  interior  of 
the  port. 

The  end  of  the  long  dock  will  be  occupied  by  a  slip  placed 
cross-wise  which  can  be  utilised  to  draw  out  of  the  water,  either 
one  ship  80  to  90  m.  (87  to  98  yds.)  long,  or  two  trawlers, 
or  four  ((  Dundees  ».  This  slip  will  present  the  following  parti- 
cularities: instead  of  the  boat  hoisted  resting  on  the  slip  and 
consequently  rendering  it  unserviceable  for  other  craft,  a  special 
arrangement  will  allow  of  further  drawing  the  boat  on  a  horizontal 
plane,  then  displacing  it  following  its  axis  and  parallel  to  itself 
in  such  a  way  as  to  bring  it  into,  as  it  were,  ways  which  are 
perpendicular  to  the  longitudinal  axis  of  the  long  dock.  These 
ways  for  their  part  will  be  lined  with  workshops  with  a  line  of 
rails  eoing:  round  them,  from  which  branch  lines  will  allow  of 
transporting  the  necessary  materials  to  the  workshops. 

With  an  equipment  of  this  kind,  of  which  one  part  (the  slip 
itself)  would  be  worked  by  the  port,  whilst  the  ground  for  work- 
shops could  be  let  to  several  different  shipbuilders,  it  ivoiild  he 
possible  to  undertake  under  exceptioiuilly  favonyahlr  conditions 
the  building  or  repairs  of  ships. 
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This  is  Of  capital  iwpurtanc^  for  the  devclopnienl  of  the  fishings 
port.  Indeed,  the  spots  on  the  coast  where  ship-yards  for  small 
vessels  are  to  6e  found,  are  verv  rare.  We  can  only  mention 
Sables-d'Olonne,  Belle- Isle  and  Paimpol.  Now,  as  we  have  said 
above,  the  Lorient  district  is  especiallv  rich  in  boats;  at  Groix 
alone,  before  the  war,  the  fleet  had  a  value  which  may  be  esti- 
mated at  5  million  francs  and  which  v.ould  be  worth  the  triple 
to-dav.  Now,  this  fleet  has  to  be  reconstituted.  On  the  other 
hand,  it  must  be  admitted  that  a  part  of  the  trawlers  using  the 
port  of  Keroman  will  be  built  or  repaired  there.  And  supposing 
that  the  development  of  rhe  port  conduces  to  an  importance  of 
the  same  order  as  Gestmiinde  (  roo  trawlers,  200  large  sailers, 
100  or  20C1  small  ones),  that  would  represent  at  actual  prices  a 
value  of  60  to  70  million  francs  which  is  of  enough  importance 
to  let  us  conclude  that  ship-yards  will  be  rapidly  constructed. 

Altogether,  the  long  dock  offers  666  yds.  of  quays,  plus  76  yds. 
of  slip,  a  Vvidth  of  87  yds.,  a  depth  v.hich  varies  between  13. i 
and  16.4  feet  below  ordinary  low  tide. 

.4  fishing  port  must  be  so  equifped  that  it  can  provide  for  the 
keeping  of  Tish  long  enougii  to  avoid  loss  when  there  is  moment- 
arily a  great  abundance. 

The  principal  thing  is  the  cold-store  which  allows  either  to 
chill  or  to  freeze  the  fish  according  to  the  time  it  is  estimated 
that  it  will  be  necessary  to  keep  it.  Chilling  which  does  not 
require  a  temperature  so  low  as  freezing,  but  which  preserves 
the  fish  for  a  shorter  time  (a  few  weeks),  can  not  only  be  perform- 
ed in  the  cold-store,  but  also  in  certain  parts  of  the  fish-factors 
stores  which  will  be  supplied  with  cold  produced  at  the  cold-store. 

Prolonged  freezing  will  demand  freezing  at  a  temperature  going 
as  low  as  —  12°  C.  (10"  F,).  This  is  an  operation  v,hich  it  will 
only  be  possible  to  perform  at  the  cold-store  itself.  It  is  said 
that  for  several  months  past  a  naturalist  of  the  ocean  fishery 
technical  service  has  been  pursuing,  at  Lorient,  experiments  of 
great  interest  for  the  improvements  01  the  methods  of  fish 
freezing. 

The  cold-store  will  also  play  other  roles.  In  the  first  place, 
it  v.iil  allow  of  importing  frozen  fish  coming  principally  from 
Canada  and  Newfoundland  where  the  fishery  department  is 
havmg  a  cold-store  built  at  St  Peter.  This  importation  requires 
that  at  unloading  the  ship  should  be  able  to  discharge  its  cargo 
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into  a  cold-store  to  be  kept  in  slock,  and  then  senc  on  in  suitable 
wao-ons  to  the  inland  markets  to  be  consumed  or  a^^ain 
stocked  ( I ) . 

The  Lorient  cold-store  will  have  a  str.cking  capacity  of  2.000 
tons  of  fish.  The  store  will  be  at  the  same  time  an  ice  factory: 
it  will  produce  120  tons  a  day  and  will  ijc  capable  of  stockintr 
1,500  tons.  The  fishing  port  will  thus  be  sur;-  of  not  being 
short  of   ice. 

The  store  will  be  siluaicd  lo  the  cast  of  the  iargf  dock,  at  a 
place  where  the  refrigerated  boats  wili  be  able  to  use  either  the 
70  m.  return  c|uav  or  the  loo  m.  outside  (piay  whieh  is  n  conti- 
nuation of  the  south-east  mole  anti  at  the  foot  of  whicli  a  great 
depth   is  to  be  iound- 

The  description  of  the  fishing  port  would  not  be  complete  with- 
out a  few  words  regaixiing  the  pro}:)Osed  Occavograpiiic  Instiiute 
at  Lnticnt. 

It  is  se\enteen  years  since  tliC  maritime  powers  of  Europe 
founded  an  International  (Jnion  for  scientific  research  concerning 
the  exploitation  of  that  common  pairimon\-  that  the  sea  consti- 
tutes. France  alone  did  not  form  part  of  this  I'nion  and  she 
consecrated  to  oceanogritphic  researcfies.  which  are  of  such  uti- 
h'tv,  ridiculously  small  sums.  Now  we  flatter  our.seh'es  that  we 
shall  make  up  for  lost  time.  I'he  Commissary  of  tlie  ^lerchant 
Marine  has  recently  constituted  ^  scientific  fishery  office,  and 
the  principal  establishment  of  this  office  will  be  at  Lorient,  where 
a  site  has  been  reseryed  on  the  South-AVest  mole. 

4"    Port   raihvay   tracks   and   junction    line   ivitJi   Loricn!    slulion. 

Equipment. 
A  fishing  port  situated  in  the  best  nautical  conditions,  provided 
with  all  the  most  practical  arrangements  for  bertfn'ng,  repairing, 
unloading  of  the  boats,  the  sale  and  preservation  of  tlie  fish,  the 
turning  to  account  of  all  the  offal  and  b\'-producls  of  fishing, 
would  however  be  an  organ  without  life  if  it  were  not  in  posses- 
sion of  a  system  of  railway  lines  so  arranged  that  the  forwarding 
of  the  fish  can  be  made  extremely  rapidlv  and  in  perfect  order. 


(1)  The  fishery  service  is  pursuing  simultaneously  the  realization  of  all  the 
points  of  this  programme.  At  the  same  lime  as  the  Lorient  cold-store  is  being  built 
the  necessary  wa^-'Ons  are  being  bought  and  the  creation  of  inland  cold  stores  fora 
tish  is  seen  to.  Frozen  fish  seems  called  upon  lo  play  a  similar  part  to  frozen  met, 
in  the  matter  of  alimentation. 
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A  fishing  port  is,  above  all,  a  fish  market  placed  at  a  station. 

In  the  original  scheme,  the  port  was  joined  to  Lorient  station 
by  a  line  which  lelt  the  branch  line  of  the  Ivergroise  quay  and 
went  round  the  Perriere  peninsula.  The  decision  of  the  Minister 
of  Public  W'orks  of  (he  3rd  of  August,  igiS,  pointed  ouL  «  that 
>'  it  v.ould  be  to  the  interest  of  the  fish-trains  U)  do  away  with 
))  the  necessity  for  them  to  follow  the  lines  of  the  port  of  Lorient, 
))  which  would  be  of  a  nature  to  cause  delays  ».  .\nd  re(|uested 
in  consec|uence  that  <(  the  possibilitv  of  a  direct  junction  oi  the 
)-.  lines  ser\ing  tlie  nshing  port  with  the  main  lin*^^  should  be 
:•>  studied   >'. 

Thi'  stuiiies  which  It )1  lowed,  wiTc  made  in  agrcc^nicni  with  the 
Orleans  Railway  C"(>.,  who  had  made  absoiuteh'  similar  (obser- 
vations to  those  ol  the  decision  of  the  3rd  August,  IQ18,  and 
sought  the  mi'ans  of  obtaining  a  more  direct  iimction  than  that 
originally   planned,   between  the  station  and  the  new  port. 

Within  the  boundaries  of  the  territory  of  the  port,  the  proposed 
raihvay  tracks  mav  be  divided  into  several  groups: 

I*"  The  fisli  station  and  tlie  lines  for  forwarding  the  I'ish  which 
include  six  make-up  tracks,  five  shunting  tracks,  a  station  build- 
ing, s])ace  tor  three  o^'erflow  tracks,  and  eventually  a  (^jxii'red 
market  and  station  for  the  retail  trade; 

2"  ^rhe  forwarding  lines  for  the  cold-store: 

3"  The  lines  serving  the  coal  quay  \\\{h,  behind,  in  the  direction 
of   Kergroise,    a  group  of   sidings; 

4"  The  loop  surrounding  and  serving  the  yards; 

3"  The  lines  serving  the  Western  part  of  the  port. 

A  cert.-jin  number  of  these  tracks,  those  destined  for  forwarding 
fish,  iiave  liigh  platforms  to  a'low  of  easy  loading. 

Orher  tracks  are  planned  on  the  sites  of  the  new  streets. 

Tl.  •  total  length  of  the  railway  lines  \yill  be  11.790  m.  (12,894 
yds.). 

'i'hi'Si'  lines  coyei'  more  than  5  hectares  (12    ; ';;  acres)  ol   land. 

(n)o<^ls  cop.iirrg  Iron-;  or  going  to  the  p(.)rt  will  be  taxed  for  the 
journev  between  tiK  j3(  ri  and  the  actual  station  at  Lorient.  The 
tariff  will  be  decrescent  according  to  dit-  annual  tonnage  of  the 
port  and  will  vary  bet\yeen  2  fr.  .50  and  i  fr,  the  ton. 

The  ground  of  the  port,  properlv  speaking,  has  been  the  object 
of  a  survev  for  the  tracing  of  streets  and  the  approaches. 
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The  equipment  of  the  port  must  be  arranged,  as  has  been  al- 
ready said,  so  as  to  avoid  all  loss  of  time. 

We  have  alreadv  mentioned  tl;e  coal  conveyors,  the  slip,  the 
special  apparatus  for  unloading  fish.  We  Avill  add  that  all  the 
fish  and  ice  trucks  aviII  be,  in  principle,  of  the  American  type 
with  accumulators  which  are  more  and  more  employed  in  works 
and  in  certain  port  installations  (American  port  at  Bassens  in 
particular).  At  the  opening  of  the  cold-store  these  ap|)liances 
will  be  put  into  service  in  the  following-  manner:  the  imported 
frozen  fish  will  be  unloaded  on  to  these  trucks  each  of  which  can 
carrv'  about  i  4,^5  tons,  these  trucks  will  enter  tlie  lifts  situated 
at  the  four  corners  of  the  store,  will  be  raised  to  the  storeys,  then 
thev  will  leave  the  lift  and  pass  along  a  large  circular  corridor 
surrounding  the  stocking  rooms,  into  which  they  will  enter  to 
deposit  the  load,  then  go  down  again  empty  by  the  same  lifts. 

5°  Possible  extension  of  the  pert.  —  Expropriations  and  form 
of  administration.  —  Estimate  of  the   expenses.  —   (\-)ncIusion-^ 

The  extensions  foreshadowed  will  give  5  hectares  (f2.3  acres) 
of  sheltered  water,  16  hectares  ( S9  1/2  acres)  of  platform  and 
more  if  needed  by  acquiring  new  ground  to  the  AVest  and  to  the 
North,   i,8cx)  m.  (1,883  ycl'^-)   of  quays. 

With  this  extension  the  port  would  be  larger  than  is  at 
present  the  largest  fishing  port  of  the  ivorld,  i.e.   Grimsby. 

With  the  dimensions  pro\'ided  for  immediate  realisation,  the 
surface  of  the  port  will  be  composed  of  • 

Water    .  .     8  hectares  (iq  3/4  acres))  .     ,      ,  ,         „  . 

-'    '^  ^    D4  hectares    1 2q  3  4  acres). 

Land  ...  40  hectares  (114  acres)      > 

The  ]]4  acres  of  land  are  divided  into: 

For    public   circulation,  (roads,    quays,    etc.)     24.71     acres. 
Markets,     fish-factors'     stores     (to    be     let), 
sailors'     home,     administrative    buildings, 

post,   telegraph,   etc 4.94     acres. 

Cold-store,  oceanographic  institute,  coal  wharf       3-7o6  acres. 

Station  and  tracks  12.35     acres. 

Slip,   building-yards   (to  be  let) 14. 82     acres. 

Other  building  sites  (to  be  let)    51.9       acres. 

About  40  acres  will  be  reclaimed  land  and  the  rest  will  be 
acquired  either  bv  private  contract  or  by  expropriation. 
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The   table  herewith    allows   of   comparing   the   future  port"  of 
Lorient  with  some  of  the  best  known  foreign  ports. 

Comparison  of  the  fishing  Port  of  Lorient^Keroman 
with  some  Foreign  Ports. 


Fishing  port  of  LORIENT-K^ROMAN 

11  ali'f  surjaff' 

Large  dock  ....       12.77  acres 
Long  dock    ....        6.52  acres 

Total     .     .       l'.'.2'.J  acres 
Possible  exieusioa    .       12  35  acres 


Lengths  of  quays  and  slips 


Large  dock  (inside). 
Long  dock  .... 
Exterior 


Tolal     . 
Possible  extension 


765  yds. 
743  yds. 
5S0  vds. 


2.USS  yds. 
Ly70  yds. 


Depths 


Large  dock  :    16. i    ft.    below  low 

water  (1). 
Long  dock:  13.12  ft. 


Area  of  i)ia7'kels  and  shops  suscep- 

tihle  of  being  let  '.o  fish-factors. 
Large  dock.     .     .     •     75,750  sq.ft. 
Long  dock  ....    82.300  sq.ft. 


Building  sites 
Existing  sites     .     .     .      74.1  acres 
To  be  reclainied  from 

tlie  sea 39  5  acres 

Total.     .     .     1 13 1)  acres 
Possible  extension.     .       24.7  acres 


Comparison  nith  other  ports 

HCLL 19.3acr<!S 

ABERDEEN 21.5  acres 

l.iMMDEN 19.3  acres 

(iE.ST.Ml  NDE     ....  17.8  acres 

d  XH.A.VEN 6.7  acres 

'IRIMSBY 27.3  acres 

GRIMSBY 2.438  yds. 

I.J.M(  1DP:N 1,310  yds. 

GESTMINDE     ....  1.967  yds. 

CUXH.WEN 690  yds. 

ABERDEEN L 420  yds. 

HULL 2.400  yds. 

ABERDEEN  :  13  to  16.4  ft.  beiosv  low 
neap-tide. 

I.LMLIDEN  :  16.4  ft.  below  low  neap- 
tide; 

thus  : 
9.84  ft.  below  the  lowest  tides. 

GESTMUNDE  :    14.4   ft.     below   low 

tide. 
CUXHAVEN  :  14.8  fi.  below  low  tide. 

Ports  with    (  GRIMSBY  :  6.56  ft.  at 
,     ,  J     1    enirauce. in  the  docks, 

locks  and        j^^.j  J  .  y-^j  ft.aten- 

Hoanng      ^    trance,  23  ft.  in  the 
docks  docks. 


GESTMUNDE 
CUXHAVEN. 
IJMI  IDEN    . 


1S8.30U  sq.  ft. 
82.850  sq.  ft. 
72.032  sq.  fi. 


Very  variable. 
GESTxMUNDE.     .    .     . 


149.4  acres 


(1)  The  low  tides  are  at  the  level  -t-  3.28  ft. 

Data  for  Lorient  : 
Exceptionallv  higii  tides -i-  18.7    ft.  Low  tides  neap  +  .^-^  I*" 

High  spring  tides  -16.4    ft.  -       -     Spring  +  l^V^  ^ 

Hi|h  neap  tides  ^  13.12  ft.  -      -     Exceptional  -f- 0.00  tt. 

.Average  water  level  +9.84    ft. 
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The  creation  of  the  port  iviU  require  expropriaiions  for  which 
article  2  of  the  neiv  law  of  the  12th  November,  igiS  on  expro^ 
priation  will  be  applied.     This  law  is  conceived  as  follows: 

K  The  utiliU"  of  the  expropriation  may  be  declared  not  only  for 
»  the  areas  comprised  within  the  perimeter  of  the  proposed  public 
»  works,  but  also  for  all  those  tJiat  may  be  recognised  as  being 
»  necessary  to  secure  the  full  value  immediate  or  future  of  these 
»  works.  )) 

These  areas  include  the  land  indispensable  for  the  construction 
or  roads,  railway  Imes,  the  station,  the  factories,  building-yards, 
etc. 

The  sites  not  incorporated  in  the  public  works  properly  speakin:^ 
will  only  be  used  for  trades,  induslries,  administrations,  services, 
etc.,    connected  with    fishing. 

The  sites  will  not  be  resold,  l)ul  ihey  may  be  exchanged  for 
others,  for  instance,  in  cases  where  this  would  be  useful  from  the 
point  of  im])roving"  the  arrangement  of  the  port,  ll  might,  as  a 
matter  of  fact,  be  feared  that  after  having  sold  land  id  buyers 
who  had  declared  that  it  was  for  a  lisherx  industr\-,  that  it  would 
serve   for   other   purposes. 

Such  an  eventuality  can  be  [provided  against  by  only  letting  the 
land  will)  clauses  cancelling  the  lease,  when  the  intended  use  of 
the  land  is  modified  without  prcA'ious  permission  from  the  port 
authorities. 

But,  in  order  that  leases  of  this  kind  ma\-  allow  serious  tenants 
to  build  factories  without  having  to  take  into  account  the  amor- 
tization of  the  installations  in  a  short  period  of  time,  very  long 
term  leases  will  be  admitted.  This  is  the  solution  that  has  been 
adopted  at  IJmuiden,  vhere  the  Dutch  State  gives  leases  for 
terms  reach. ing  60  years. 

Naturally,  the  letting  of  these  lands,  taking  into  account  the 
considerable  pius-value  that  thev  wdl  haAe  acq-uired,  will  allow 
the  State  to  get  back  an  important  part  of  the  sums  spent  on  the 
constructioi-  of  the  port. 

It  is  perhaps  a  little  premature  to  speak  of  the  future  manner 
of  working  the  port. 

Other  countries  offer  numbers  of  different  svstems.  In  Eng- 
land, \])es<^  ports  are  often  conceded  to  Railwav  Companies  and 
constructed    bv    them.     In    Holland,    Ilmuiden,    created    by    the 
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Stale,  is  run  by  functionaries.  The  same  applies  to  Cuxhaven 
which  is  the  work  of  the  State  of  Hamburg.  On  the  other  hand, 
Gestniiintk%  constructed  by  th.*  State  of  Prussia,  is  v.orked  by  a 
kind  of  society  called  «  Cooperative  >>,  with  members  representing- 
ihe  principal  persons  interested  in  the  development  of  the  port. 

The  draft  ot  the  law  d^'posiled  bv  the  «  Commissaire  »  of  the 
Mercantile  .Marine,  of  which  it  lias  alreadv  been  question,  pro- 
vides for  tiic  following  in  article  4  of  same: 

«  I'ishing  ports  formed  in  execution  of  the  present  law  may 
>■'  be  placed  for  their  exploitation,  at  the  disposal  of  groups  con- 
»  stiluted  bv  miinicipilities,  Chambers  of  Commerce,  professional 
).  organise:' ions  of  sh'p-owners  and  hshers  and  ot  other  corpor- 
))  ations  spcciallv  interested  in  the  working  of  the  ports. 

»  This  exploitation  can  also  be  undertaken  in  the  con'Jitions 
))  stipulatetl  in  the  preceding  article  {1). 

)'  In  any  eas-c,  the  receipts  derived  from  the  working  of  a  fish- 
)•  ing  }:)ort,  shall  be  entirely  devoted  to  the  up-keep,  working  and 
»  iinproxemrni  o|  the  port  as  well  as  to  the  setting  aside  of  a 
)>  reserve  hmd. 

>•  A  decree  countersigned  b\  the  Minister  of  f^inanees  and  the 
))  Minister  in  chnrg'e  of  the  Mercantile  Marine  will  detei-mine  in 
i'  each  case  the  comiiiions  under  which  the  exploitation  o*  fishing 
))  p(jrts  :ts  al'oxc*  mentioned  will  be  undertaken,  and  also  the 
)■.  general  administrative  rules  of  these  ports.  " 

The  gi'ucral  detailed  estimate  for  the  "works:  amounted  to  25 
million  frunes,  comprising  22,700,000  francs  for  works  of  prime 
necessitv  and   2,300,000  francs  for  works  of  minor  necessity. 

These  latter  are,  the  west  quay  of  the  long  dock  which,  doubt- 
less, will  not  be  necessarv  immediately,  and  two  of  the  three 
groups  of  markets  and  shops  of  the  long  dock  which  would  only 
be  I)uilt  when  the  development  of  the  fish  trade  would  require 
same.  For  the  greater  part  of  the  works,  the  prices  reckoned  are 
about  three  times  those  reigning  before  the  war. 

The  above  estitnate  does  not  include  the  building  of  the  cold- 
store  wiiich,  with  all  the  sup|:»lemeniary  works  added,  will  require 
an   out  lav  of  S(''^oo.O(X)  francs. 


(I)  u  That  is  to  say  rontided  to  either  pahlic  institutions  or  to  associations  recog- 
nised as  of  publif  utility,  or  to  syndicates  or  unions  of  (>rofessional  syndicates,  or 
to  limited  liability  or  cooperative  companies.  » 
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The  achuiniages  to  he  expected  from  the  execiAtion  of  the  works 
follow  froi;ii  the  preceding  explanations.  They  are  of  several 
different  orders  : 

In  the  first  place,  they  will  allow  all  the  enterprises  df  pending 
on  fishery  (shipowners,  factories,  etc.)  to  lower  their  prices. 
Indeed,  the  creation  of  a  fishing  port  will  permit  of  the  sale  of 
fish  wholesale  under  more  ecenomical  conditions  than  is  actually 
the  case,  the  supplying  of  boats  with  coal,  ice,  eic,  under  less 
onerous  conditions  also.  It  will  be  possible  to  careen  and  repair 
boats  which,  at  the  present  time,  must  be  sent  to  fairly  distant 
ports  for  this  purpose,  and  ihis  increases  the  costs  and  at  the 
same  time  diminishes  the  supervision  of  the  owners. 

Other  advantages  consist  in  the  fact  that  it  will  be  possible 
to  avoid  the  loss  of  the  products  of  fishing,  so  highly  perish- 
able, either  because  they  are  not  transported  in  time  by  the  rail- 
ways, or  because,  in  case  of  abundance,  they  cannot  be  chilled 
or  frozen  aiid  stocked  so  as  to  be  able  to  wait  for  the  passing  of 
the  temporary  surplus. 

The  construction  of  the  fishing  port  will  therefore  be  of  consi- 
derable local  interest.  It  will  attract  industries,  capital,  a  new 
population  to  Lorient  and  the  town  may  hope  to  see  an  era  of 
prosperity  open  for  it  recalling  the  happ\-  days  of  the  Compngnie 
des  Indes. 

A  fishing  port  like  Lorient  is  not  simply  a  work  of  local 
interest,  or  even  of  the  district.  It  is  essentially  a  7iaii<>')uil  -work, 
by  reason  of  its  being  of  a  nature  to  increase  the  supply  of  food 
of  the  first  order,  to  regulate  th-'  distribution  to  the  population 
and  to  diminish  the  price. 

(From  the  note  supplied,  in  Angiist,  iQig,  hy  Mr. 
VERRifeRE,  Ingenieur  en  chef,  Directenr  des  Travnnx 
du  Port  dc  Peche  et  du  Frigorifique  de   Lorient.) 
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PORT  OF  MARSEILLES 


Construction  ot  the  quay  north  ot  Cape  Janet  traverse. 

This  work  was  aiuhorised  by  ministerial  decision,  dated  the 
nth  of  P'ebruary,   1919. 

The  object  in  view  is  to  continue  towards  the  North  the 
creation  of  new  docks  for  the  port  of  Marseilles.  To  «  President 
Wilson  >>  dock,  now  in  course  of  completion,  must  follow  t^e 
((  Mirabeau  »  doc!<,  these  two  ducks  being  separated  by  the  Cape 
Janet  traverse,  of  which  the  South  quay  alone  was  planned  in 
1919. 


tr^m.^z. 


'■<= — nzz^i-.^ 


■^o- 


C^f.  h.^U,... 


The  works  proposed  and  actually  in  course  of  realization 
consist  in  the  constructing-  of  a  315  m.  (345  yds.)  quay,  to  the 
North  of  the  Cape  Janet  traverse,  with  a  quay  25  m.  60  (28  yds.) 
long  to  the  shore. 

These  quays  are  formed  by  large  cases  30  m.x;  m.  50  <  [3  m. 
{\i,9i  vds.  x8.2  vds.  x  14.2  vds.)  of  cement  concrete  with  founda- 
tions at  the  level  —  12  m.  50  C—  41  ft.)  :  they  rest  on  the  solid 
ground  either  through  a  not  very  thick  continuous  foundation,  or 
cement  concrete  pillars  made  by  means  of  a  portable  compressed 
air  caisson.     Those  cases   were   lightened   by   only   being  filled 
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with  lime  concrete  plumb  with  the  foundation  pillars:  thus  a  kind 
of  arcade  quay  was  realised  more  economical  than  the  full  quays 
employed  for  the  President  Wilson  dock. 

The  total  cost  of  the  works  is  estimated  at  4,050,000  francs,  but 
this  figure  will  be  exceeded  by  reason  of  the  constant  rises  in  the 
prices. 

The  cost  is  supported,  half  Oy  the  State,  half  by  the  Marseilles 
Chamber  of  Commerce,  the  latter  borrowino;  the  necessary  sums 
and  guaranteeing  its  loans  by  the  product  of  the  tolls  from  ships 
frequenting  the  port  of  Marseilles,  these  tolls  \\ere  created  at  the 
time  of  authorising  the  construction  of  tlie  President  Wilson 
dock. 

(From  iufonuation  supplied,  in  July,  J920,  by  the 
Irigenieur  en  chef  du  Senrice  Maritime  dcs  Pants  et 
Chaussees,  i,   quai  de  la  Jolieite,  ^Marseilles.) 
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PORT  OF  PAUILLAC 

1"  Works  foreshadowed  :  Plant  for  unloading  and  handling  mazut 
at  the  Pauillac  Trompeloup  public  wharf. 

This  plant  will  include  the  eqiiipmeni  necessary  to  allow  of 
unloading  lo  shore,  to  wagons  or  to  barges  and  the  placing  in 
bunkers  of  mazut  and  will  serve  indistinctly  the  six  berths  cap- 
able of  receiving. ships  drawing  g  m.  (29,5  ft.;. 


Port  of  Gaet 


5J~-«. 


Installation  pour  ie  dechargement  rapide  des  charbons  =  Installation  for 
the  rapid  unloading  ot  coal.  —  Plan  d'ensemble  =  (}eneial  plan. 

It  will  be  the  object  of  a  private  authorisation  with  compulsory 
public  service,  the  cost  of  the  equipment  being  for  the  holder. 

2^  Works  finished  in   1918   and    1919. 

A.  InstaUaiion  for  the  rapid  uulondiui;;  of  coal,   including: 
A  mole  in  the  river,  a  conveyer  and  pits  for  4,000  tons. 
The    mechanical    equipment    of    this    installations    allows    of 
unloading  ships  drawing  7  to  8  m.  (23  to  26  ft.)  and  the  placing 
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/&^UfrCtj^C    CA\.  A?«i>91t.    «fc^t4*v€^  ^u><»^  ^u^    AiZ> 
■O^aMO^X^  :  AJjj^   Ail   influx  ^w\A<A/<i.^  c^tivHM^^ 


Port  of  the  Gaet 
Coupe  de  I'estacade  =  Section  of  wharf.  —  Tablier  en  lieton  arme  pose  sur 
des  supports  :  piles  en  maconnerie  et  colonnes  (groupes  de  pieux  en  bois 
enrobes  dans  una  chemise  en  beton  arme  =  Reinforced  concrete  floor  laid 
on  supports  :  masonry  piles  and  pillars  (groups  of  wooden  stakes  cased  in 
reinforced  concrete). 
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in  wagons  of  coal  at  the  rate  of  200  tons  per  hour  (stock  of  coal 
for  the  Midi  svstem). 

The  wharf  is  105  m.  (114.5  yds.)  long-.  The  pit  is  So  m.  15 
(89  yds.)  and  is  supplied  with  48  hoppers  served  by  three  rail- 
way tracks. 

The  works  are  entirely  made  of  reinforced  concrete. 

The  cost  of  the  works  amounted  to  2,710,000  francs,  of  wliich 
2,245,000  francs  were  booked  to  the  account  of  supplementary 
works  of  the  properly  called  first  expenses  of  the  ^lidi  Railway 
Co.,  and  465,000  francs  were  set  down  to  the  first  expenses 
account  for  the  working-stock  of  this  Company. 

The  installation  is  interesting  from  a  financial  point  of  view 
because  of  the  possibility  for  the  Midi  Co.  to  effect,  under  better 
conditions  than   formerly,  the  supply  of  coal  to  their  system. 

The  costs  should  have  been,  according  to  the  contract, 
1,740,000  francs. 

The  difference  is  due,  for  663,000  francs,  to  reasons  of  a  tech- 
nical order,  and  for  the  rest,  to  economic  circumstances. 

B.  Extension  of  the  marithm  station  of  PatiiUac-Trompeloup. 
—  Tracks  and  warehouses.  —  Building  of  a  timber  wharf  for 
ships  drawing  3  m.  50  (11. 5  tt.)  and  for  stocking  coal. 

These  works  comprised  the  laving  of  10,300  m.  (11,260  yds.) 
of  tracks  and  the  construction  of  25,070  sq.  ft.  of  warehouses  for 
the  needs  of  the  revictualling  ser\ice  and  for  the  American  Naval 
base  as  v.el!  as  the  construction  of  a  v.harf  to  supply  coal  to  the 
Naval  base.   (Now  used  for  commercial  purposes.) 

(From  information  supplied,  in  May,  ii)20,  by  Mr. 
Clavel,  Inspecteur  General  des  Fonts  et  Chaussee<;, 
2,  Tve  Jean-Jacques  Bel,   Bordeaux. ) 
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PORT    OF    ROCHELLi:  PALLICI: 

1°  Two  ministerial  decisions  dated  tlie  i.'^th  of  Fehruan-  and 
7rh  of  October  decreed  : 

a)  The  excavating  in  the  oiiU'r  harhour,  nt  the  jooi  of  the  Xorth 
jetty,  of  a  channel  300  m.  (32.8  vds.)  lono-,  ;^()  ni.  (,'?2.8  yds.)  wide 
and  4  m.  (13-12  ft.)  deep  (from  the  level  —  j().4  f I .  the  bottom 
of  the  outer  harbour  tc>  the  level  — 29.52  ft.). 

The  works  are   nearlv   finished. 

b)  The  enlargement  of  the  already  existing  channel  at  the  foot 
of  the  "^y^harf  calh'ii  k  Pelroliers  ». 

This  channt'!.    whicii   had   the   following'  dimensioris: 

I.ength      ....    I  ,'6  m.   (  F26.S  yds.) 

Width       15  m.   (    16.4  yds.) 

Bottom  at  tiie  level     -^7   m.    (^22.07  ft.) 

has  been  enlarged  so  as  to  pres-mt  the  hereatier  dimensions  : 

Length       i^o  m .    (142      yds. ) 

Width        23  m.    (    27.;:   vds.) 

Bottom  maintained  at  the  ie\el   ..      — 7   m.   ( — 2207   ft.) 

The  worK    is   finished. 

The  excavation  c^f  the  channel  of  tlie  Xortli  jetty  and  the 
enlargement  of  the  one  of  the  «  Petroliers  »>  whari,  were  decided 
upon  during  the  hostilities  to  allow  of  receiving  the  large 
American    tank-steamers. 

The  expenses  resuhing  from  the  execution  of  these  v-orks  were 
estimated  at  1,299,000  francs. 

They  are  borne  bv  the  State  and  the  parties  interested: 
petroleum  w'orks  and  the  I.a  Rochelle  Chcamber  of  Commerce. 
The  cooperation  funds  amounted  to  684,500  francs  in  all.  The 
States  part  was  therefore  614,500  francs. 

The  two  new  berths  created  along  tht-  Xorth  jettv  \\ill  i)e 
reserved  b}   priority  for  oi!  ships  and  for  those  importing  mazut. 

2°  A  decree  of  the  27th  December,  1916  declared  of  public  utii- 
it}'  the  ivorh  of  lengthening  the  -ivet-dock  on  a  distance  of  16^  yd.^:. 
toivards  the  East. 
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To  effect  this  extension,  it  is  necessar_\-,  in  the  first  place,  to 
turn  tfie;  lines  which  connect  La  Rochellc~La  PalHce  with  the 
h'nes  of  the  vSotith  quay,  and  tliis  deviation  entails  that  of  the 
national  highway  n"  22  and  of  the  South  encircling  road  as  well 
as  the  rearrangement  of  tlie  corresponding  platforms. 

'i'he  definite  plan  for  these  preliminary  work's  has  been 
approved.      The  works  are  being  executed. 

As  regards  the  .^cheme  for  lengthenino-  the  dock,  it  has  not  vet 
been  sul)nn'lled  for  the  approxal  of  the  higher    \dminislration. 

The  lengthening  ol  the  wet-dock  was  decided  on  with  the 
obj<'ct  ot  ^u]>p^  ing  the  dock'  with  three  nvw  berths  and  thtis  to 
cope  widi  a  traffic  which,  from  53cj,o()0  tons  in  i</i,^,  rose  to 
l,.^oo,ooo  t (ins  in   1017. 

The  extension  \\\\\  be  executed  on  a  length  of  150  m.  ( 164  vcis.) 
towards  the  l^^ast.  'J'he  new  part  will  be  excavated  to  the  same 
level  as  the  rest  of  the  dock',  i.  e.  to  the  level  — 4  m.  30 
(  — 14.;6  It.). 

The  first  part  of  the  extensicjn  works  was  estimated  at  3  mil- 
lion 200,000  francs,  iiicluding  i  million  francs  for  the  acquisition 
of  the  necessary  land  for  the  whole  of  the  worlcs  (first  and  secrmd 
parts;. 

The  whole  of  the  extension  works  were  estiinaied  at  7  million 
900,1)00   bancs. 

The  La  l\oclieile  ("hamber  of  ("omnterce  bears  two-thirds  of 
IIk    expenses. 

The  three  new  berths  obtained  b\'  the  extension  of  the  dock 
will  allow  of  incTeasing  the  traffic  of  the  port  hy  abotit  250,000 
tons  of  gootls  per  annum. 

(From  iuformalion  supplied,  ;u  Ocioher,  ig20,  by 
Mr.  L()Mi-;.\i-;i),  In^enicur  cr  clicf  dcs  Fonts  ci  Chcnis- 
secs,  5,  rue  dc  ia  Clocht,   La  RochcUc .) 
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PORT    OF    ROUEN 
I     \\'orks  decided  on  in   1918. 

The  kivv  of  Aiii^^  2bih,  i<)r3,  declaix-d  of  public  utilitv  a  pro 
gTanime  of  works  to  he  carried  out  for  the  improvement  o'  the 
port  and  its  apj)roaches,  wliich  inchide  princ  ipallv. 

ii)  The  imj>rovenient  of  the  approa<'hes  Ix'tween  ih<'  port  and 
ihe  river  La  Kisle,  near  du-  mouth  of  the  Seine;  on  a  length  of 
-iiboul  I20  km.  (75  miles)  by  removal  of  <'ar!h,  consiriK-tion  of 
loncritudinal    thkes  and   dredging; 

b)  The  construction  of  cUu-ks  in  the  St-Cier\ais  meatlows  ; 

c)  The  citnsiruction  of  quays  on  the  right  bank  of  the  Seine  and 
on  the  left  liank  to  the  entrance  of  the  dock  aux  Bois  ; 

(/ )  rire  const  ruction  of  a  gra\'ing-dock  and  a  (|ua\'  for  fitting 
out  and  repairing  ships  at  the  entrance  of  th<^  petrol-dock; 

(')    Dredging  to  deepen   the  downstream  jiart  of  \\^v  port. 

"J'he  -ibjecl  of  rlH'-s<-  works  is  to  allow  ships  of  n  draft  ol  8  m. 
(2b-2j.  ft. J    to  reach   RouiMi  at  all  tides. 


a)  1))> provcvient  ol  appioaclu'S. 

'\']\v  obji'ct  of  these  works  is  to  give  the  bed  of  the  Seine  such 
dimensions  in  width  and  in  sectitms,  in  every  part  as  to  obtain  a 
sufficient  depth  between  Rouen  and  F.a  Risle  for  vessels  drawing 
S  m.  (26.24  ft.)  of  water  to  reach  Rouen  at  any  tide,  even  the 
■lowest,  and  to  permit  vessels  of  a  draft  of  0  m.  50  (21.3  ft.)  to 
descend  the  river  directly  at  all  tides;  at  present,  on  the  contrary-, 
if  ships  of  a  draft  of  7  m.  (23  ft.)  even  7  m.  50  (24.5  ft.)  and 
indeed  S  m.  (26.24  ft.)  can  go  up  the  river  with  a  favourable 
tide,  the  depth  of  water  Avhich  can  be  counted  on  at  any  tide, 
.scarcely  exceeds  6  m.  (19.7  ft.). 

The  works  include  dredging  in  the  bed  of  the  river  of  the  disin- 
tegrable  sills,  the  removal  of  the  banks  in  the  portions  of  the 
river  which  are  too  narrow,  damming  and  bank  protection. 

'The  dredging  and  removal  of  earth  are  for  a  volume  of  15  mil- 
lions of  cubic  meters  (19,500,000  ydss)  in  round  numbers,  which 
must  be  enfirelv  lifted  on  to  the  bank. 
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Tlie  dikes  and  protex-tions  of  the  bank  are  tornied  of  blocks 
of  rough  stone  crowned  bv  fillings  of  chrdky  rubble  of  whicii 
the  surface  is  protecned  by  a  covering  of  concreK'. 

In  \iev\'  of  tlirse  operations,  ihe  construe! ion  of  important 
dredging  material  including  in  particular  s[>ccia!  engines  for  land- 
ing the  prodtice  of  the  shingle  l)anks  must  be  taken  in  hand  first 
of    Mil. 

h)  ihe  ra[)id  and  regular  dex'eilopment  of  the  port  of  Rouen 
necessttntes  Ihe  const  nidi  on   of  new  quays. 

For  unloading  varftHis  goods  notably  wines  ^\■hich  demand 
large  platforms  in  view  of  their  bulk,  those  quays  wiil  i)C  con- 
structed near  Rouen  in  the  St.  Gervais  meadows. 

For  heavy  goods,  the  citia}s  can  be  more  economicalh'  con- 
structed on  the  Seine. 

The  cha.raeterist.ics  of  the  docks  in  the  Si.  (jer\ais  meadows 
are  the  folilowing: 

Length  of  the  ciuavs 3,660  m.  (4,001. 6  vds.) 

Level  at  bottom 4  m.  5o  (14.7  ft.) 

Level  at  top  of  quay .      9  m.  5o  (3i  ft. ) 

Dredging 4.5  million  cubic  meters 

(5.85  million  cubic  vds). 

c)  Quays  on  the  Seine. 

Right  bank 1,400  m.  (i,53o.b  yds.) 

Level  at  foot  of  quays —  4.50  m.  ("14. 7  ft.) 

Level  at  the  top 4-  q.5o  m.  (3i  it.) 

To  the  south  of  the  dock 

aux  Bois 645  m.  (705.17  vds.) 

Level  at  the  foot  of  quays.  —  3. 00  m.  (g.84  it.) 

j:q  1  Level  at  the  top -j-  q.5o  m.  (3i  it.) 

J  J  To  the  north  of  the  dock 

aux  Bois 1,000  m.  (i,o()3.6  yds.) 

Level  at  foot  of  quays  ...  i.oo  m.  (3.3  ft.) 

Level  at  the  top -|-  q.5o  m.  (3i  ft.) 

These  quays  will  be  built  on  pile?*  of  the  Rouen  classical  tvpe 
(upper  masonry  constructed  in  wooden  caissons). 
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d)   Graving  dock. 
The  i)r<>]^r)seti  dock  will  liave: 

Len^tli ,  i6o  m.  ( 175  yds.) 

With  an  extension  toresoen  to  200  m.  (218  yds.) 

Width  at  entrance 24  m.  (26.24  yds.) 

Level  ol"  sill —  2.80  m.  (8.8  ft.) 

Level  of  bed  on  the  axis  —  4.10  m.  (i3.5  ft.) 

Level  of  copinj^ -f    10.00  m.  (32.8  ft.) 

Fittin;^f-out  (juav.  Leni^th  275  m.  (300.84  yds.) 

Level  at  foot  of  quav —  3.5o  m.  ( ii.5  ft.) 

Level  ;it  the  top -f  9.50  m.  (3i  ft.) 

'Ilie  inijuovement  works  of  the  approaches  betwecii  Rouen 
niid  La  Risle  ^vere  estimated  at  40,ckX),ooo  fr.  at  pre-war  prices. 

'IMic  (Tist  is  borne  as  nvcntionned  below  for  the  works  of  the 
port  of  Rouen  itself. 

Ilie  works  of  the  port  of  Rouen  were  estimated  at  pre-war 
prices  as  follow  s  : 

Saint-Gcrvais  docks iV.  32,740,000.00 

Quays  of  rijL^ht  ])ank 4,060,000.00 

Ouavs  of  left  bank  (North  iind  South 

banks  of  the  Dock  ;iux  l^ois) 3,g3o,ooo.oo 

Gravinj:,'-dock 6,720,000.00 

Total...    fr.  47,450,000.00 

The  first  stage  of  tiie  ^xorks  has  just  beg'un.  It  mcludes  the 
works  of  the  first  stage  of  tlie  Saint-Gervais  meadows,  540  ra. 
(5<K)-7  yds.)  of  quays  on  the  river  on  tlie  right  bank,  and  628  m. 
(68f).t)i  yds.)  on  the  left  bank. 

At  present  prices,  the  cost  reckoned  on  for  the  first  portion 
of  (he  works  will  reach   76,000,000  francs. 

I'he  Ghamber  of  Gomnierce  of  Rouen  assisted  b\-  the  Depart- 
ment of  the  Seine-InfV-rieure  and  the  Gitv  of  Rouen,  must  meet 
hah  the  cost  of  these  works,  thanks  to  the  revenue  from  tolls 
levied  on  ships  entering  the  maritime  ]X)rtion  of  the  Seine. 

J  he  other  half  of  the  cost  will  be  borne  bv  the  State. 
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7  lie  contributions  df  the  Ocporiment  of  the  Seini'-lnferieure 
and  of  the  city  of  Rrnien   are  arranged   as  follow: 

'Ihr  nepartnient  of  the  Seine-Infcrieure  will  pay  5/24  of  th-- 
a,^feed  j^ric-c  suhsrribod  by  the.  Chamber  of  Commerce. 

'['he  Cil\  of  Rouen  renounces  its  riglit  to  levy  duties  upon  ihe 
materials  lo  be  used  for  the  conslruciion  of  the  works. 


2"  Works  decided  on  in  1916. 

Cansl niclioii  of  reinforced  concrete  landing  stages  200  ni. 
(2I.S.7  v(\>.)  long  for  sea-going  vessels  on  the  North  bank  of  tlie 
Elie  j)eninsula,  at  the  ]>ort  of  l\ouen  (La  n  Societe  ties  appontc- 
ments  de  I'ile  Elie  )>,   Cirantee.). 

Tlic  lanehng  stages  of  \\\']v  Island  are  fixed  on  cement  ])illes, 
the  superstructure  is  also  of  cement  with  an  encuver  containing 
the  ballast  on  which  IJie  railways  lines  are  laid. 

The  stage  can  receive  two  powerful  translupping  bridges  for 
unloading  coal. 

The  costs  are  estimated  at  3,200,000  francs. 


'S"  Works  decided  on  in  1917. 

(■onslriidion  of  a  quay  250  m.  (273  yds.j  long,  Knuen  type  at 
Grand  Ou<'\iliv,  on  the  left  bank  of  the  Seine,  ((irantee:  The 
((  Rouen  disehargiing  Compan\-  )>). 

This  (jua)-  of  the  Rouen  tvpe  ■su'itablv  reinforced,  will  be 
equipped  with  two  large  unloading  bridges  for  coal. 

The  cost  is  estimated   at  3,000,000   francs. 


4    Works  decided  on  and  carried  out  during  the  war, 
in  the  maritime  port,  maintained  after  the  cessation  of  hostilities. 

[>(-sidrs  ihe  wtKulen  Iruiding  slag<'S  of  (Ju('\illy  and  tiie  diinip- 
iiig  stations,  construction  on  the  Seine  of  5o  berths  for  seagoing 
vessels,  formed  sini|)lv  of  buoys  and  fenders   (dues  d'Alfve). 

These  l)erths  are  to  be  tised  for  discharging  coal  by  cranes. 
The  coal   is  transhipped  directly  inio  lighters  or  barges. 
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Tfie.'^c:  works  of  which  the  cost  was  Ixuiif  cniin-K-  hy  the  SiaK', 
p(,"rJTiitted  the  port  of  Rouen  to  ('Ope  A\ith  the  enornvous  traffic 
iiinposed  upon  it  during  tiie  war,  as  much  for  the  revictualling  of 
)h*'  rf>untry  as  for  that  of  the  Fren.-h  and  aJhed  armies. 

Thanks  lo  rhr  rapid  and  considerable  exiension  of  th('  unload- 
ing berths  obtained  by  the  use  of  buovs  and  fcnck-rs,  the  port 
of  Rouen  possesses  at  tfie  present  time  15c)  unloachng  berths  for 
sea  going  vesse's,  antl  was  abh,*  to  receive  in  19 iS  more  than 
10.000,000  tons  of  goods. 

'I'he  tonnage  cHschai'g<"d  at  Rouen  during  the  first  year  after 
the  war  of  which  die  resuhs  .arc  known,  1919,  still  exceeded  8 
million  tons,  this  port  thus  easily  keeps  the  first  place  among 
Freni^li  ports  from  the  point   of  vi^w  of  the  tonnage  discharged. 


5    Works   tinished  in    1916   and    1917. 

a)  ('<>)isln{cl  inn  "/  </  ))HirUuvc  quay  {M'.-iUvn  1  \  pc )  of  7t_;  m. 
(779.21  yd?..)  on  the  Xorih  bank  of  ihc  former  VA'w  Island  at 
Rouen.  (\\^)rks  dcrlarctl  to  be  of  public  uiiluy  by  !  )<'cree  of 
.\ug.    iJth,    1910.) 

This  (|ua\-  was  consirui'ted  by  the  State  hir  the  n<'cds  of  the 
traffic  of  the  port  ot  Kouen.  li  wastMiiployed  for  die  tir.si  time  in 
June,  1913,  but  onlv  for  half  its  length.  At  the  vnd  of  KJ17,  the 
w'hoh"  '|ua\'  became   available   for  ocean    trattic. 

Total  lengtli - I'S  m. .( 779--I  y-l^O 

Level  at  top (-fQ.So)  (3r  ft.) 

Level  at  foot ( 3. 00^   (9.8  ft. ) 

The  work  was  carried  out  by  pri\ate  contract  under  liie  control 
o.f  the  4th  section  of  the  SeiiK-  Navigation  (Port  of  Kouen  Serv- 
ice, 52,  quai  Gaston  l^oulei,  at   Rouen.). 

["he  cost  of  this  work  was  2,700.000  trano,  the  contract  price 
was  2,303,000  francs. 

One  half  of  the  cost  was  borne  by  the  Siaie  a.nd  one  half  by  the 
Chamber  of  Commerce  o*'  Rnuen.  The  chy  of  Rouen  renounced 
U.  rights  to  duties  on  material  used  for  the  construction  of  the 
qua.y. 
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To  the  acdial  cost,  must  be  added  950,000  francs  for  stone 
cov'ering'  and  paving"  not  (\'irried  out  on  accounr  of  tlie  cancelling 
of  the  contract. 

b)  La)idin,i!^  stage  in  r'inforced  concrete  2CO  m.  ('2i8.'j2  yds.) 
long  on  llir  U.ji  bank  of  tiic  Seine  al  (jrand-Ourvuly. 

This  landing  stage  ^vas  constructed  by  the  ((  Society  des  Hauts- 
Fourneaux  de  Rouen  »,  to  ser\'e  the  works  at  Grand-Quevilly  to 
the  right  of  which  it  is  built. 

Level  at  the  top   (  +  io  m.)    (32.8  ft .) 

Level  at  foot  of  landing-stage (—  ,";  m.)      (9.8  ft.) 

It  was  necessary  to  reduce  the  pressure  of  the  embankment  on 
the  rear  of  the  landing  slage  for  fear  of  an  outward  displacement. 
Two  rows  of  piles  were  driven  at  the  rear  of  the  landing  stage 
on  \vhi.:h  arches  were  constructed  of   dr^-  stone. 

The  w'ork  was  carried  out  under  the  supervision  of  AL  Freyssi- 
net,  Techr.ical  superintend''nt,  Boulevard  Haussmann,  149,  at 
Paris. 

The  estimated  costs  amounted  to  900,000  francs. 

'j'he  cost  of  tlie  works  came  to  1,000,000  francs. 

Receipts  counted  on  : 

Ouav  dues    32,000  francs. 

T,ocal   taxes   54,000  francs. 

jnrrcase  of  traffic  reckoiied  on  :   160,000  Ions. 

ft  Works  connected  with  the  railway  lines  and  equipment. 

(Carried  out  since  the  wai'  and  maintained) 

Ojnstruction  of  sidings  and  shunting  lines  for  the  port. 

Ivniployment  of  electric  or  steam  cranes  on  the  quav,  floating 
cranes,  special  plant  for  transhipping  coal  with  carriers  and  pits 
of  reinforced  concrete   (State  railway). 

Although  2/3  of  the  goods  unloaded  at  Rouen  are  transported 
by  the  Seine,  it  was  absolutely  necessary  to  develop  the  means 
of  transport  by  railway. 

At  the  present  time,  a  total  of  77  kilometers  (48  1/8  miles)  of 
tracks  serve  the  quaAs  of  Rouen. 

Let  us  only  note,  among  the  282  discharging  machines  of  the 
port,   the  plant   of  the  Elie   peninsula    (2   cranes   with  automatic 
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orab  of  6  Ions)  permitting  Lhe  Joading  of  coal  coming  fn  iii  the 
iiolds  of  sea-going  vessels  on  to  either  lighters  or  barges,  or  on 
wagons,  or  on  an  endless  belt  serving  the  pits  (2  pits  i  :  rein- 
forced concrete  each  of  a  capacity  of  2,000  tons). 

{From  infurmalion  supplied,  in  September,  ig20, 
by  Mr.  P.  Barrillox,  Int^enn'ur  en  chef  liu  P>nl  de 
Rouen  et  dc  la  Seine  maritime,  qiiai  Goston  B<nilei, 
^2,   Rouen.) 

Bihtuxjraphij .  Works  connected  with  Oct^aii  and  Inland  Navioaiion,  VM'.\,  p.  148. 
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PORT    OF    SALMNAZAIRE 

!    Construction  ot  a  reintorted  concrete  landing  stage 
at  the  Dock  aiix  (iabares,  Penlioet  Dock 

'I'he  (ibjt'ct  of  iliis  work  is  to  link  up  tlu-  t|uay  of  the  Grands- 
Puils  to  til'.'  (}uny  des  Charbonnicrs  (  \V(.->i  of  the  Penhc^et  cock) 
1)y  aboHs'ninnr  the  soUition  of  continuity  existing  over  a  length 
,:;S<S  m.  (424  yds.),  widt'i  26  ni.  (^28. 43  vds.),  depth  0  m.  (29.5 
ft.}. 

The  maximum  load  admitted  4  tons   jut  m2   (i.ig  sq.    vds.). 

The  foundations  were  built  on  siliy  ground,  of  great  depth, 
the  process  for  the  foundations  employed  was  piles  of  reinforced 
n)n(Tet<'  surroimded  by  a.  coating,  v.hich  gave  everv  satisfaction. 

The  landing  stage  was  constructed  tmder  the  stipersdsion  of 
■Messrs.  Afallat  and  l\arlrat,  Int:"enieurs  en  chef  des  Fonts  et 
Chaussees.   at  Saint-Xazaire. 

According  to  the  contract,  the  cost  was  to  be  t,520,(X)o  francs. 
The  actual  cost  amotmted  t(;  1,713.477.70  francs  of  which  i  mil- 
lion 065,477.70  francs  was  borne  b\-  (he  Slate  ant!  f)^(),i)<)()  francs 
bv  the  Chamber  of  Commerce. 

2    Construction  ot  a   wooden  landing-stage  at  Montoir. 

This  landing  stage  cou-s-tructed  by  .American  engineers  was 
to  .serve  the  great  american  dump  at  Montoir,  by  forming  in 
ihe  Loire  3  high  efficiency  berths  for  large  cargo  boats  with  direct 
connection  by  rail  to  the  dump  and  to  the  port  of  Saint-Xazaire. 

The  principal  mesurements  are  the  following:  length  of  land- 
ing-stage 600  m.  (656  yds.),  width  36  m.  (39-X^  yds.),  depth 
at  low  tide  from  — q  m.  (29.5  ft.)  to -6  m.  (10.7  ft.),  length  of 
entrance  pier  1,200  m.  (1,3^2  yds.),   width.  7  m.  30  '.8.2  vds.). 

The  landing-.stage  is  only  finished  on  a  length  of  427  m. 
(466.32  vds.).  Tt  is  provided,  on  this  .section,  wilh  a  .shed  414  m. 
(432.3  vds.  I   long  and   [3  m.   (46.4  yds.)   wide. 
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Special  ditlicult.ies  were  not  mer  with  during  construction 
except  for  the  marshy  ground  of  great  depth  where  the  piles  were 
driven. 

The  cost  is  not  known  (war  work) . 

(From  infonnation  supplied,  in  May,  ig20,  by 
]\Ir.  BoxissEAU,  Ingenienrt  en  chef  des  Ponls  ct  Chaus. 
sees,  at  Saint-Naaaire.) 

Bibliographj/  :  ErrNAY  :  Travaux  en  cours  et  en  projet  au  port  de  Saiiil-Na/.aiie. 
Annates  des  Fonts  el  Cliaiissees  191'^,  fasr.  III. 


ALGERIA 


OCEAN    NAVIGATION 


SEA  PORTS 
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PORT  OF   ALGIERS 

A.  —  Works  for  the  completion  ot  the  inner  port  of  the  Agha. 

Extension  ol  iht-  Ai^lia  jetty  on  a  length  of  about  550  m.  (602 
yds.)  and  building  of  the  large  mole  656  vds.~<]6o  vds.  and 
(onstruciion  of  two  minor  jetties  of  82  vds. 

To  the  main  enterprise  hav-  been  added  siicccssivelv  : 

1°  Lengthening  of  the  small  110  m.  mole  bv  100  m.  (  foo  vds.)  ; 

2°  Construction  ot  the  .Vl-Djefna  mole,  about  150  m.  (  164  \ds.) 
X  175  m.  (igi  vds.) . 

3"  Construction  of  the  .\dniiral-Motichez  mole,  io(,  m.  (  (Of) 
yds.)  ^200  m.  (  2H)  yds.)  and  bringing  forward  the  quav  at  the 
I'ank  between  this  mole  and  the  little  mole  by  about  200  m.; 

4"  Construction  of  a  groin  200  m.  (239  vds.)  long  to  the  South 
of  the  large  mole ; 

5'  Cutting  down  of  the  «  Sans-Nom  »  rock  (completed  in  IQ13) 
bv  the  removal  of  about   '2,000  m^  (15,600  cub.  vds.'i. 

B.  —  Widening  works  at  the  North  of  the  Admiral  Mouchez  mole. 

Carried  out  bv  the  authorities  in    •9i>i<)t4. 

The  total  cost  of  the  works  was  about  12  million  francs. 

The  expenditure  was  borne,  partly  by  the  Chamber  of  Com- 
merce, partly  bv  the  State,  for  the  main  enterprise,  for  the  rest 
bv  the  Chamber  of  Commerce. 

The  Chamber  of  Commerce  was  authorised  to  borrow  and  to 
guarantee  its  loans  on  the  revenues  from  lands  and  tolls. 

The  tonnage  of  the  port  was: 

In  1906,  commencement  of  the  works.  ..  .  2,270,000  tons. 

In  1910,  completion  of  the  main  enterprise         3,146,000       » 
In    1912    3,643,000       » 

1  he  receipts  will  be  stated  by  the  Algiers  Chamber  of  Corn- 
merce. 
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The  main  enterprise,  begun  in  1906,  was  tinishecl  in  1910, 
nearly  a  year  before  the  time  stipulated. 

The  v.'orks  were  executed  under  the  direction  ol  Mr.  CoustoUe, 
Ingenieur  en  chef  des  Fonts  et  Chaussees  (i),  assisted  bv  Mr. 
J3utavand,  Ingenieur  ordinaire,  and  M':*ssrs.  Chevalier  and  Male- 
val,  Sous-lngenieurs. 

(From  inforniation  supplied,  in  May,  IQ20,  by 
Mr.  BuTA\"AND,  Ingenieur  en  chef  des  Fonts  et  Chans- 
sees,  ff.  d'lngenieur  ordinaire,  7,  rue  Berthclot,  Al- 
giers.) 


(1)  The  cutting  down  of  the  «  Saus  nom  «  rock  and  the  wideniiig  of  the  Admiral- 
Mouchez  mole  were  done  after  the  departure  of  Mr.  CoustoUe,  who  was  replaced 
by  Mr.  (Tauckler. 
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PORT    OF  ARZEW 

The  exu-nsion  works  of  the  port,  conipicted  in  i()i2  (see  plan 
herewith)  were  intended  to  form  a  dock  pmiccted  from  Ihc  EcusL- 
-ivinds  .'ind  accessible  to  ships  of  lar^re  tonnao-e,  also  to  form 
iH'w  platfiuins  for  the  handJluf!^  of  goods. 

To  liiis  end  the  North  jjlalfonn  between  the  Great  Qiia\'  and 
mole  n"  3  has  been  widened  on  a  length  of  2;^2  m.  (25f).68  yds.)- 

Mole  n"  3  was  prtvlonged  by  138  m.  ([72.80  vds.)  antl  widened 
so  as  to  bring  its  new  width  to  60  m.  (63.6  \(.ls.),  iis  Iv'tst  and 
South   fronts  ha\e  been   provided  with   qua\s. 

The  Great  Oiiav  was  proIongeU  b\'  aiiout  icx)  m.  (  i.k).^^  \'ds.) 
with  a  \\idth  of  40  m.  (43.;  \-ds.)  :il  the  end.  its  West  and 
South  fronts  provided  with  qua\s. 

Dredging  and  removal  of  roci<  were  carried  tail  between  mole 
n"  3  and  the  Great  Ouav,  in  such  a  wav  as  to  give  a  minimum 
depth  of  3  m.  (  16.4  ft.)  towards  the  rur\  of  the  basin  and  7  m. 
{2T,  ft.)  at  the  entrance. 

The  cost  of  the  works  was  estimated  at  t.^oo.ooo  francs.  The 
,sum  ol  1,168,000  francs,  the  contract  price,  has  not  been  ex- 
ceeded. 

Onlv  one  alteration  has  been  made  to  ih.e  original  scheme 
which  fixed  the  width  of  mole  n°  3  at  40  m.  (43.7  }'ds.). 

During  the  construction  of  the  works,  the  townsliip  of  Arzew 
obtained  permission  to  have  this  width  extended  to  60  m.  (63.6 
yds.). 

The  w^orks  \vere  carried  out  imder  the  supervision  of  the  chief 
engineer  of  the  West  of  Oran    District. 

The  costs  were  borne  by  the  township  of  .Vrzew  to  the  amount 
of  750,000  francs  and  by  the  Colony  for  a  sum  of  430,000  francs. 

The  township  of  Arzew  bore  part  of  the  costs  m  the  form  of 
subsidies  paid  to  the  Treasurx  in  proportion  to  the  progress  of 
the  works. 

l"he  township  of  Arzew  has  been  authorised  to  contract  a  loan 
equivalent  to  its  contribution  and  guaranteed  bv  the  produce  of 
a  toll  levied  in  the  interests  of  the  town. 

li 
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An  annual  revenue  of  about  40,000  fran-.-;  was  expected  taking 
as  a  basis  the  annual  traffic  during  the  \-ears  i.St)()-!r)oi ,  varving 
from   ii=i,CK)(j  francs  t(>  140,000  francs. 

'I'he  traflic  lias  risen  progress; \el\  .and  reached  574,000  francs 
in    KJJ3,  the  toll   dues  attained  9!, 000  francs  in    \i)\2. 


A  proposed  scheme  was  drawn  up  in  adehtion  to  ^tn">plv  the 
needs  which  will  be  felt  in  the  future.  (  See  plan.) 

It  includes  marilinic  ivdrks  destined  for  the  cnch'siiiij^  of  tin- 
port  and  the  eo)nmereia]  ivorks  neeessary  for  the  truffle. 

'I'he  works  for  cuelosiiio  the  port  consist  essentially  in  the 
lengthening  oi  the  F.nst  lettv  (or  Clreat  Ouav )  hv  400  m.  (4:57 
yd.s.)  and  the  building  of  a  jeti\-,  known  a>  the  South  |ett\-, 
cuo  m.  (  1027.7  yds.)  long  near  the  mouih  of  ilic  Oued  MaLi'ouin. 

'{"he  eonimereial  leorks  include: 

1"  '1  he  cons' ruction  of  the  moles  cK-sign(vl  o.n  the  plan  ur.der 
tile  nos.  4  and  3  along  the  West  part  of  tlie  nori  included  between 
the  |:)resent  small  mole   i  an*.!  the  Souiii    |e!t\-  10  He  (^M^slruc•ed  ; 

2"    The  widening  of  mole  n"  3; 

X'  Dredging  (without  removing  of  rock)  (between  these  moles 
at  depths  of  ( —  7  m.)  to   ( —  5  m.)    (  2f,  li.   lo    ]'.)..[  ft.). 

'\\\<-  works  ha\e  been  estimated  tor  the  whole  of  (he  programme 
at    7,454.000  francs. 

The  special  Commission  during  ilie  nautical  eniju^ry  on  the 
scheme,  i-eciuestcd  that  the  ord -r  of  procedure  of  the  works  might 
be  t\\cd  as  follows : 

1°  East  jetty^  on  its  whole  length  to  insure  the  j^roieciion  of  the 
port ; 

2"  Mole  n°  4: 
X  South  jetty. 

The  higher  authorities  have  adopted  this  order,  but  have  only 
considered  as  v.orks  possible  to  be  carried  out  at  present,  the 
lengthening  of  i^r'd  East  jetty  and  this  only  for  a  length  of  230  m. 
(250  yds.). 
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The  p'lrl  of  the  {otal  expenses  to  be  contributed  by  the  town- 
ship of  Arzew,  the  only  party  interested,  is  estimated  at  i,ooo,(.X)0 
fr<Tncs  at  the  most,  the  rest  to  be  paid  by  the  Colony. 

No  exact  cornpiilation  has  been  made,  as  things  are  at  present, 
as  regards  the  expected  receipts  or  the  increase  in.  traffic. 

(From  information  supplied,  iu  Ocioher,  7920,  by 
Mr.  BoRDE,  Ingenieur  dcs  Pouts  ct  Ch.avssecs,  in 
<hargc  of  the  Service  of  the  district  of  Oran,.  nntte  du 
Port  a  lit  Place  d'Armes,  at  Oran.) 
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PORT  OF  BONE  (1) 

Construction  of  a  quay  200  m.  (218  yds.)  long  to  the  South 
of  the  large  dock. 

I'his  (|uav  is  to  Dt-  used  t(»r  loading  iron-ore  from  Oiienza.     ' 

The  quav-wall  formed  b\-  6  layers  of  artificial  blocks  placed 
one  on  another,  is  laid  at  the  level  ( —  i  i  m.)  (c^2.S  ft.)  on  a 
foundation  of  rough  stone.  i'he  top  of  the  quay-wall  is  brought 
1o  the  Vvel  (  +  i  m.  40)  (4.6  ft.).  'I'he  platlomi  has  a  width  of 
about  75  ni,  {S2  vds.)  to  be  utilized  in  ihe  following  manner. 

The  first  20  m.  (21.8  vds.)  from  the  edge  of  the  quay  are  used 
ior  the  track  of  tfie  loading  machine.  This  latter  receives  the 
iron  ore  coming  from  the  trains,  which  rim  on  raised  tracks 
placetl  immediatelv  ]>ehind  on  a  reinforced  concrete  landing-stage 
about  S  ni.   :S.74  \ds.)  wide. 

"Ihe  platform  behind  the  Janding-Niage  for  a  witlth  of  47  ni. 
(31.33  yds.)  will  serve  for  stocking  the  ore.  It  will  be  provided 
with  ttmnels  and  an  overhead  tra\elling  c^rane  for  removing  the 
ore  stocked. 

A  pari  of  the  works,  less  than  a  third,  was  carried  out  bv  the 
Soeiety  of  Research  and  I-'xecution  of  the  Great  Works  of  Bone. 
The  imdertaking  was  realised  in  December,  1918. 

The  works  ^\•ere  resumed  and  finished  bv  the  Bone  m  Service 
of    Roads  and    Bridges    ». 

Xo  special  d!tf!(niliies  were  met  with  in  cjurse  ;>f  construction. 

However  the  precautions  taken  for  the  strengthening  of  the 
platform   are    worthy   of   note. 

The  sea-bottom   at    the  level    ( —  4  m.)    (r3.i2   ft.)    on    which 


(1)  See  also  tlie  jiublicaiioiis  meiuioniied  below  of  tlie  Association  of  Navigation- 
(ougrfssss  : 

1 .  An  account  of  tlie  breakwaters  and  the  recent  and  most  inteiesiinf;-  aiiplicaiions 
of  reinforced  concrete  in  llie  sea  ports  of  Algeria.    - 

Report  by  the  federal  <T0uvernmeni  of  Algeria  \ll^  International  Congress  o 
Navigation.  Philadelphia.  \'H2. 

2.  Works  connected  with  Ocean  and  Inland  Navigation,  11*13. 
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rlic    i>l.-iiN>nn    was  lo  hr   constriK^ted    was   foniu'd   of  sandv  clay,   ■ 
rostiiiij^  on   a  la\er  of  compart  clav  of  li^reat   thickness. 

'I'he  saiul\'-cla\'  was  dreclG^ded  and  a  la\'cr  of  the  best  beach 
and  s;ind-bill  sand   was  placed  directK-  on   the  clav. 

Rubbish  and  quarrx-  refuse  masks  were  pkiced  cdono;  the  quay- 
w-all  and  the  dikes  enclosing"  the  platform  in  such  a  wav  as  to 
a\()id  ihc  loss  of  sand  ihrough  the  stone  bedding-. 

Ihe  necessitv  of  constructing  a  platform,  able  to  support  loads 
of  ore  liable  fo  go  up  to  18  tons  per  s(|.  metre  (i.io  s(|.  vds.) 
imposed  these  precautions. 

The  costs  of  tlu*  \\<»r-ks  arc  ab(>ut    1,^^00,000  franco.. 

The  exjHMichtin-f  is  rntirelv  borne  bv  the  Colon  \'. 

When  the  joo  m.  (218  vds.)  of  ne\\-  wharves  are  readv  for 
use,  the_\-  will  allow  of  an  increase  of  traffic  of  from  750,000  to 
i,(XK),ooo  tons. 

'['hey  will  produce  to  (he  benefit  of  the  Bone  Chamber  of  Com- 
merce, \\:hich  levies  tolls,  receipts  from  ^';7,oof)  to  4^0,000  francs 
\\b<'n  the  loading  tax  for  ores  has  been  raised  to  the  rate  fore-* 
seen. 

Th('  costs  ol  execution  work-  oiU  as  foll()\vs: 

(I }   According  to  cotitratn    fr.  050,000.00 

/' )    .\ccr>rding  to  simis  actuall\-   spent: 

C    Contract    work's    and    cam^ellation    in- 
demnities         620,000.00 

2"  Works  carried  out  b\-  the  authorities 

after  canc(*lling  C(.>ntract   c)8<i,ooo.oo 

The  difference  arises  from  the  increast^s  in  the  |)i-i(~es  of  labour, 
ot  material  deli\ered  din"ing  the  course  of  llie  works  and  also 
because  of  the  unfrtreseen  dredging  of  which  we  ha\<'  already 
spoken. 

The  work'  was  commenced  in  October,  iQis.  ft  was  susf)etuied 
during  some  considerable  time,  during  ruid  after  the  cancelling 
of  the  coruract. 

(From  injctrmaiitni  supplied.,  in  June,  iq20,  hy 
Mr.  SorLi;vRi:,  In^enicur  01  chef  des  Pouts  i-t  Cliaii-^- 
secs,    I,    Cours    Bcriaona^    Bone.) 
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PORT  OP  BOUGIH 

The  additional  works,  about  to  be  completed  in  1910,  included: 
the  construction  of  a  j('U\"  of  420  m.  (460  yds.)  out  to  sea,  the 
raisini,*'  and  lengthening-  of  thj  qua'/  Ribaui oiu-,  ;*)»•  construclii)n 
of  the  second  part  of  the  Xorih-W'ost  c|ua\-,  liie  construction  of 
the  Casbah  mole  and  a  connt-ctii^g  jt'tty,  tin-  dredging  of  the 
harbour  to  the  level  ( —  7  m.  70)  (2$  ft.),  and  the  laying  of 
rail\\a\-  tracks. 

These  works  were  declared  of  public  uiilit\-  by  decree  ot  Ffh. 
2Sth,    1904  and  the  final  scheme  approved   March    i^ih,    K)04. 

The  objetn  of  these  works  was  the  transformation  of  the  road- 
stead into  a  closed  jiort,  tin-  j^ort  thus  resulting  ha\ing  an  area 
i>f  25  hectares  (62  acres). 

These  additional  works  were  also  intended  to  link  up  th^*  plat- 
loiins  b^■  railwa\'  lo  the  lieni-Mansour  h'ne. 

The  costs,  estimatetl  ai  1,850, (X)0  francs,  ;iniouiited  to  2,687.000 
francs,  and  were  l>orne  partly  bv  the  C^)l<>ny  ■:  fr.  1 ,4S2,4';2.27 ) 
and  partiv  bv  the  ("liamber  of  Commerce  nf  Bougie  (  1  luillion 
2^^4,507  fr.  6.^)  b\-  wav  of  a  contribution  \u\^d  taktm  from  the  toll 
dues. 

The  lilbng  up  of  the  ]:>laiforms,  which  was  to  l)e  made  of 
mud  produced  from  dredging,  was  changed,  during  the  course 
of  the  works,  lo  (|uarr\-  residue  or  schistous  earth,  coming  fr(»m 
Sitli-Vava. 

The  traffic  of  the  pori  has  not  ceased  increasing.  It  has  grown 
from  Sg,4i-;  tons  in  iS()7  u>  277,756  tons  in  ic,\(\  with  878,946 
francs  of  dues  lexied. 

The  works  were  commenced   in  Septemlier   t(j04. 

(From    information    supplied,    in    June,    ig2o.      hy 
riu'^enieur  en  chef  des  Fonts  et  Chaussees,  al  Bow^i^'. ) 
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PORT  OF  COLLO 

The  port  of  CoUo  is  in  the  Western  ]iart  of  the  bay  of  the  same 
name,  Avhieh  extends  from  Cape  Boiie'ironi  lo  Tasrali  Point 
Avhich_  juts  out  to  tlie  Xorth-Kast. 

At  present  this  harbour  onh'  possesses  a  small  jetty  about  60  m. 
(65.3  yds.)  in  leni^th,  runninrr  in  the  direction  South  4,>°3o  to 
a  depth  of  7  m.  (22.g7  ft.).  From  this  jetly  a  quay-wall  runs 
parallel  to  the  eoast  for  a  lenoili  of  ;il)out  90  m.  (98.4  yds,),  then 
forms  an  angle  to  connect  normalbv"  with  the  West  face  of  the 
landing-stage.  The  platform  thus  fr>rmed  has  an  area  of  about 
43  ares  (i   acre) . 

A  decree  of  Mav  7th,  190c),  has  declared  the  improvement 
works  of  the  port  of  Collo  to  be  of  public  utility.  The  scheme 
for  the  carrying-out  rjf  these  works,  presented  to  the  higher 
authorities  in  March,  1910,  was  approved  by  Government  decision 
(he  6th  of  April,   191 1   and  tenders  made  in  June,   i<)i3. 

This   scheme    includes: 

1°  The  construction  of  a  new  shelter-jett\-  projeiting  for  about 
125  m.  (135  vds.)  from  the  shore,  running  from  North  to  South 
and  commencing  60  m,  (65.6  yds.)  to  the  East  of  tlie  point  where 
the  present  jett}-  is  to  be  demolished; 

2°  The  construction  of  two  (|ua\ -wall^  forminL'  hclw  etMi  ihem  a 
Slightly  obtuse  angle; 

3"^  1  he  construction  of  a  patent  slip  for  boats  and  small  A'essels  ; 
4"  The  conslructi(m  of  platforms  at  the  rear  of  the  new  quav- 
walls, 

'Jlie  realization  of  this  scheme  will  obtain  a  small  harbour 
sheltered  by  a  jetty  : 

i"  A  quay  where  boats  can  moor  nmning  S3  m,  (92,87  yds,) 
inland,  with  a  depth  of  water  aloni;-  ^ide  of  3  m,  (  16,4  ft,)  for  a 
length  of  125  m.  (135  yds.)  and  3  m.  :;o  (  lo.S  h.)  for  a  length 
of  55   in.    (61   yds.)  ; 

2"  ;\  platform  of  12,500  s(|.  m.  (15,000  sq.  yds.)  of  which 
10,580  s((.  m.  ([2,650  sq.  yds.)  will  be  available  for  stocking 
goo<is ; 
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3"  A  pati-nt  slip  for  boats  and  fehiccas. 

Contract  \\(>rk  represented  a  total  expenditure 
oi   tr.        1 ,030.230.00 

'I'lirii  doiu-  bv  the  ant liorities,  inciudinix  initial 
expt'nditur'      •  •  120,770.00 

Total .  .  .  .  fr.        ! ,  1  bo, 000. 00 

'I'hf  \vor'-:s  were  eommenced  in  July.  i-)!3  and  ronliniied  till 
rcjijs,  w'tuM!  tlte  fontraclors  demanded  til*"  cancellat'on  of  their 
undertaking,  duino-  lo  inereased  prices.  This  A\as  acc(-nled  in 
consideration    of   a    canceilation    indeniiiily   of    175.000   trancs. 

'I'he  total  amount  expended <it  the  lime  of  cancellation  rmiountr'd 
to       fr.  613,000.00 

A  new  contract  to  be  executed  according  lo  the  ])rovisions  of 
the  orii^inal  proie(  t,  but  on  the  basis  of  an  interest  in  the  work, 
wris  sanctioned  in  Nox'^mber  iok)  aiul  (included  with  the  same 
coni  ra'M-ors.  The  costs  of  the  works  remaining-  io  be  execute':! 
\\\\\    in  all    proliabililv  ainoiint   to 2,ooo,o()(),oo 

Tims   a   total   of....fr.        ?. 613, 000. 00 
This  expenditure  was  divith'tl  up  a'-  follons: 

WORKS 
Ci'imijleJeti  lo  lie  complct«"l  TOTALS 

F"uiids  fioin  loan  (Coionv;  .  .  fr.  226,770.00  33S,22i.oo  565, 000. 00 
T*artioipati(>n     tiind     'I'ownsliip 

of  Collo i6o,or>o.oo  190,000.00  35o,ooo.oo 

()i(linarv  budget  of  tlie  Coionv.  226,23o.oo  1,471,779.00  1698,009.00 


613,009.00     2,000,000.00     2.6r3,oog.oo 

The  i(j\\nsiiii>  of  ('<illo  was  autiiorised  to  impose  to!!  dues  the 
product  of  wliich  is  i-eser\ed  exclusi\-elv  for  the  repas^nrent  of  (he 
loan    oi    330,000   fraiK's. 

The  object  iu  \ie\\  was  less  the  increase  of  traffic  than  its 
securitN.  !.t  was  recivoned  thai  the  receijits  from  tfte  local  tolls 
would   be   22. coo  francs. 
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lu'   lahlf   l)rKnv    oives  lonnaov   of  L^'oods   loaded   or    unloaded 
tile  toll  dues  le\ied  since  die  approval  of  the  scheme. 
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PORT  OF  DJIDJHLLI 
Construction   ot  the   jetty  of  Djidjelli. 

Ihese  works  commenci-.d.   in    1905,   v  ere  iinishtd   in    iqoq. 

Their  object  was  to  protect  the  harbour  against  ilie  iieavy  seas 
from  the  North,  by  a  750  m,  (776.47  yds.)  jetty,  constructed  frn:n 
the  West  salient  of  the  Citadel  to  the  bght house  islet. 

The  jetty  is  28  m.  85  (31.5  vds.)  wide  at  the  level  0.00,  with 
an  inside  slope  of  i 'i  and  outside  one  of  1.5^1. 

The  works  gave  rise  to  an  expenditure  of  5,520,0(XD  francs,  of 
which  4,895,000  francs  was  borne  by  the  Colony,  and  625,000 
francs  by  the  township  of  Djidjelli. 

The  townshij)  of  Djidjelli  has  been  authorised  to  iinj^ose  toll 
dues  in  order  to  meet  the  loan  of  625,000  francs  which  it  con- 
tracted with  the  Credit  Foncier  ior  its  participation  in  the  enter- 
prise. 

The  toll  dues  ro.se  from  18,000  francs  in  K/J4  to  ft'.  63,347,0.1. 
in  19J3.  During  the  war  they  decreased  to  22,992  francs  in  19:8. 
The  figure  of  1913  vail  be  easilv  attained  as  soon  as  business 
has  resumed  its   normal  activitv. 

The  traffic,  which  was  20,207  tons  of  goods  in  roo-j,  had 
reached  53,792  tons  in  1913.  It  will  increase  noiably  after  the 
completion  of  the  railway  from  Constantine  to  Djidjelli,  the 
construction  of  which  is  imder  wav. 

The  original  scheme  forsaw  tlie  core  of  the  jetty  in  artificial 
blocks  resting  on  a  foundation  of  natural  blocks,  raised  to  the 
level  —  5  m.  90  (19.8  ft.),  protected  laterallv  by  artificial  blocks 
placed  hv  a  Goliath  crane.  Owing  to  difficulties  in  execution 
and  the  bad  quality  of  the  materials,  this  propo.scd  section  was 
altered;  as  was  also  the  composition  of  the  jetty:  the  natural 
rock  work  was  abolished  and  replaced  bv  untrimmed  artificial 
concrete  blocks,  and  concrete  was  akso  substituted  for  ordinary 
masonry  for  all  the  otber  blocks  on  the  slope. 

I  he  works  were  carried  out  und*^r  the  snner\ision  of  Mr.  Dau- 
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jon,  liigenieur  en  chef  de>  Ponls  et  Cliaussees,  ai  PlnlippeviiU", 

deceased. 

(F'-i)}}:  information  supplied,  i)i  lun'\  /920,  by 
ill  I'  Ingtiiiciir  en  chef  ilcs  P<nils  ct  Cliaitsset'S,  at  Bou- 
gie.) 

Hibliography       Notes  on  the  coaslructioa  of  the  jeity  of  Djidjelli.    Annalea  des 
Fonts  el  (liauasees.  S«nt.  Oct.  lylO. 
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PORT  01  MOST  AG  AN  KM 

'llie  uhj(nn  of  ihe  prcliininarv  sclu'nu's  presented  in  1010-IQI2 
was : 

i"  The  di't'pcnln^ij;  of  the  port,  the  coii'^truciion  ot  quay.<,  plat- 
forwK  ovd  a  slip 

The  dr('ciL;ing-  \vas  to  be  carried  out  to  ( —  S  m.  00)  {26.24  ft.) 
depth  t,o  the  North  of  a  straight  line  connecting'  tlie  middle  of 
the  fpu'ns  'o  the  red  light  of  the  channel  and  to  (  — -  5  m.  00) 
(16.4  ft.)  to  the  South  of  this  line  so  as  to  ol)lain  flat  holionis 
Mt   (        S  m.  00)  and  (--5  m.  00)  below  the  zero  of  the  port. 

J  he  (ju<i\-v\alls  were  to  hav'^  a  total  lenoth  of  .^"^o  ni.  (,"^60.8 
yds.). 

']'he  slip  was  to  present  a  from  of  60  m.  (65.6  vds.),  a  width 
(if  65  m.  (71.07  Acls.)  and  a  longitudinal  slope  of  o  m.  o'^)'^  y)er 
met  e r  (65  per   1 000 ) . 

2"  Tlic  Icuoiiicnino^  oj  the  large  jcliy  by  ibo  oi .  (  ij^.gb  yds.) 
cud  vtirioiis  accessory  leorks. 

The  improvement  works  inside  the  harbour  Mere  estimated  at 
5,865,000 'francs,  those  of  the  lengthening  of  the  large  jettv  and 
works    pertaining    thereto,    at   5,000,000   francos. 

This  e.\])cnditure  will  be  borne  bv  the  Chamber  of  Commerce 
to  the  amount  of  1,200,000  francs,  and  the  remainder  l')v  the 
btidget  of  the  C\>lonv. 

(From     itiforniatjon    supplied,     n;     -V<;y,    i(j20,    hv 
Mr.   r.AMisKRT,   Ingenieur  ordinaire,   at  Mos.laganem . ^ 
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PORT   OF  NEMOURS 

The  construriioii  works  of  a  harbour  oj  rc/us^e  being  carri'jd 
out  at  Xemoiirs,  include: 

j"  The  con.'^lruciion  of  two  jetties:  iIr*  one  called  the  North 
iett\ ,  the  other  the  West  Jetty  (works  of  the  first  sta^e)-; 

2°  Till'  eonslruclion  of  a  br 'akivater  and  (]uav--veaJ.h  and 
dnds^in::;  ■ivork   (\\<>rks  of  the  second  stage). 

The  first  stage  of  the  works  can  be  considered  as  completely 
finished;  at  present  the  hnishing  touches  to  the  inner  and  outer 
embankments  are  being  terminated. 

Hie  construction  of  a  harbour  of  refuge  at  Nemours  will  serve 
advantageously  the  whole  French  region  to  the  West  of  Tlemcen, 
the  Plain  oi  Marnia,  Southern  and  finally  Eastern  Morocco.  At 
present  these  regions  are  too  far  from  Oran  and  imdoubtedlv 
the  port  of  Nemours,  when  finished,  will  become  the  natural 
outlet  for  tlie  whole  countrv  which  suffers  tt^dav  from  lack'  of 
communications. 

The  dimensi(jns  of  the  works   (see  figure)    are  as  follows: 

i"  Jetiies.  Length  of  the  North  Jetty,  400  m.  (437  vds.). 
Length  of  the  ^\'est  Jettv  (first  section),  145  m.  (157.0)0  yds.) 
starting  perpendicularly  to  the  coast.  Second  section  ;  305  m. 
(^,:j3.47  vds.)  (pointing  towards  the  North).  The  channel  is 
125  m.   (136.7  yds.)   wide, 

2"  lireakivuler.  Length  :  400  m.  (437  yds.)  pointing  like  the 
North  ieitv  in  tlie  direction  of  the  rock  known  as  <(  The  Two 
Brothers  ». 

'J'he  area  of  the  dock  is   16  hectares  (39.5  acres). 

In  the  wet-dock,  situated  in  the  North-East  angle  of  the  port, 
a  small  quay  has  been  constructed  30  m.  (32.8  vds.)  long  with 
I  111.  50  (4.9  ft.)  depth  of  water  along  side,  for  loading  and 
unloading  goods  in  bad  weather. 

The  wet  dock  has  a  depth  oi  4  to  5  m.  f  13.12  to  16.4  ft.),  tire 
dock  has  a  depth  varying  from  o  m,  at  the  beach  to  11  m.  50 
(37.5    ft.)    in  the  channel. 
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The  estimated  cost  of  the  works  of  the  first  stage  (construction 
of  North  and  West  jetties)  is  about  .:;  milhon  francs  (works 
under  way). 

A  sum  of  12  lo  15  million  francs  must  be  counted  on  for  the 
ANorks  of  the  second  stage,  whi(-li  remain  to  be  done. 

The  cost  is  borne  by  the  budget  of  the  Colony.  The  town- 
ship of  Nemours  \\ill  however  share  in  the  expense  to  tlie  amount 
of  800,000  francs  by  means  of  a  loan  guaranteed  by  the  maximum 
t.oll  dues  cited  below-,  on  all  French  or  foreign  ships  putting  into 
or  remaining  in  the  harbour  of  Nemours  and  which  take  on 
board  or  land   passengers  or  goods. 

]''    ]>er    metric    ton    of    goods    embarked,     landed,    or 

transhipped         fr.     0.50 

2°  per    ton    registered    tonnage     i  .00 

It  was  estimated  that  the  traffic,  which  could  be  reckoned  on» 
would  be  about  27,000  tons  for  goods  landed  or  shipped,  and 
250,000  tons  of  registered  tonnage. 

These  figures  will  certainly  be  exceeded  when  Nemours  is 
linked  up  by  railway  to  Marnia  and  especially  to  Oudjda. 

(From  information  supplied,  in  Novemhcr,  Jgjn^ 
hy  Mr.  BoRDK,  ln<^en;eiir  des  Pants  et  Chanssees,  ai 
Oran.) 
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PORT  OF  ORAN 

Extension  works  of  the  pori  towards  the  E:\^,  begun  in  190; 
and  finished  in    1914  included: 

1"  The  consiriiciiou  of  a  dock  of  i^  liectarrs  (4^  acrfs)  ivith 
quays  laid  at  (—   -  ni.  40)  and  (^   8  m.  40)  (24.-;  ft.  and  27.6  ft.). 

2°  I'lie  esluhHsliinint  o;  an  outer  harbour  of  Oo  Jiiclorrs  (148 
acres) . 

The  total  cost  ol  ilu  worivs  estimated  at  17,000,0(30  francs,  rose 
to  fr.   18,200,000. 

The  cost  was  borne  ; 

1"  by  th^  Trench  State  [  \a\;d  .Ministry)  lo  tile  sum  of  4,300,000 
francs  ; 

2*"  by  t!ie  Chamber  of  Commerce  of  Oran  to  8,2(K),ooo  francs; 

^■5"   I  he  remainder  by  the  Colony. 

The  r^rench  State  and  the  Chamber  of  Commerce  paid  their 
subventions  into  tiie  ireasur\-  of  the  C(jIonv. 

The  i-eceipis  re(k(»ned  on  based  onl\-  on  the  revenue  from  tolls 
were  450,f)00  francs  per  year;  the  eventual  increase  in  traffic  \\as 
not  taken  into  account  in  these  evaluations,  and  the  estimates 
were  e\"en  based  <»n   ihe  amotini  cA  traffic  for  the  last  six  \ears. 

The  traffic  has  increased  from  1,000,000  tons  in  1906  to 
1,800,000  in  1913,  the  receipt^  rosr  from  480,000  to  850,000  francs 
for  the  sarrte   period. 

The  works  were  carried  out  under  the  superintendence  of  the 
Chief  Knoineer  of  Roads  and  Hridqes  of  the  West  Division,  at 
Oran. 

Other  extension   works  of  the  i^ort  of  Oran  towards  the  East, 

Port  of  Oran 

Preliminary  scheme  of  extension  towards  the  east.  —  Definite  arrange- 
ment of  the  platforms.  —  General  plan. 
Legende  =  Details.  —  Travaux  termines  en  igiS  =  Works  completed  in 
1913.  —  Travaux  projetes,  programme  immediat  =  Works  proposed  for 
immediate  execution.  —  Travaux  du  nouvel  agrandissement  vers  I'Est 
=  Works  for  the  new  extension  towards  the  east.  —  Agrandissement  =  Ex- 
tension. —  Quai  de  la  gare  =  Station  quay.  —  Xouveau  bassin  =  Xew 
dock.  —  Vieux  port  =  Old  harbour.  =  Avant-port  =  Outer  harbour.  — 
Usine  a  gaz  =  Gas  works. 
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the  execution   of  which    was  derided  on    in    if)i,^    (i),   h.a\e  (or 
object : 

i"  The  constriicliou  of  a  iwtv  dock  ot  15  ba.  6  (37  acres)  with 
a  minimum  deptli  of  10  ni.  40  and  quays  laid  at  tiie  Jevel 
(—  ic.  m.  40)   (34.1  ft.). 

2"  The  conslmciion  of  a  new  onler  harbour  of  4S  ha.  (120 
acres)  with  an  average  depth  of  over  12  m.  (^c,.-;  ft.). 

71ie  extension  worJcs  properly  rajled,  shown  on  [hv  annexed 
plan,  are  estimated  at  70,000,000  francs. 

The  works  for  immediate  (construction  \\»'n'  valued  at  7  million 
francs. 

The  expense  aaiII  be  borne  bv  the  Chamber  of  Commerce  to 
the  amount  of  34  million,  and  the  remainder  bv  llie  Colonv.  In 
order  to  cover  itself  for  the  expense  entailed  by  these  work's  and 
other  necessary  works,  amounting  to  6,600,000  francs,  the 
Chamber  of  Commerce  will  be  authorised  tO'  contract  a  loan  of 
40,600,000  francs  guaranteed  by  tolls  iinpased  on  travellers  and 
goods  on  entering  the  port,  and  bv  the  revenue  from  the  letting 
of  the  platforms  of  the  port  which  will  l)e  conceded  to  this  Asso- 
ciation for  a  period  of  75  vears. 

1  he  amount  of  these  subventions  will  be  realized  and  j^iaid  into 
the  Treasury  in  jiroportion  to  the  progress  of  the  work. 

The  total  amount  of  tlie  tolls  ami  revenue  from  letting  plat- 
forms of  the  port  to  be  conceded  to  the  Ciiamber  of  Commerce 
is  estimated  altogether  at  the  minimum  figure  f)f  2,C)oo,ooo  francs 
per  year. 

It  is  reckoned  that  the  traffic  which  was  t, 800,000  tons  per 
year  before  the  war,  will  reach  4,000,000  tons  in  15  vears,  but 
the  estimates  of  receipts  were  made  in  taking  for  basis  the  actual 
traffic  figures  during  tlK'  years  1910-1914  without  taking  into 
account  the  increase  in  traffic  mentioned  above. 

(From  injormaiion  supplied,  in  Oetoher.  iqjo,  bv 
Mr.  BoRDE,  Ingenieur  des  Fonts  et  Cltavssees,  route 
dii   Port  a  la  place  dWrmes,    Oran.) 


(1)  A  publication  issued  by  the  Chamber  of  Commerce  in  1913  g^ives  the  ^'•enaral 
lines  of  the  scheme  and  justifies  the  ecooomv  of  it. 


Q<s<cL.  xiL'&^ 


^i^ 
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PORT  OF  TENBS 

A  preliminary  scheme  dntw  p.  up  in  1912  for  the  interior 
arrangemeni  of  the  port  lieclared  10  be  of  public  utilit\-  hx  a 
decree  of  July  8th,  1914,  included: 

The  cov,  struct  ion  of  11  plaljorvi  Oiijoiuiug  the  Western  curved 
jttty  -ieilli   qiuLy-ivall.   raihr:'~y  lines,  road  and  drains ; 

The  dredging  of  the  port  lu  dt-pihs  dccrcnsinc:  t'roni  7  m.  50 
(24.5  ft.)  to  4  m.  50  (14.7  ft.). 

The  equipvient. 

The  definite  scheme  of  the  carrving  out  of  the  works  of  the 
quay-wall,  platforms  and  dredging  ^vas  submitted  for  approAa!, 
in  July,   1919. 

The  A\orks  pri)pos<*d  ( se(-  figure)  are  intended  to  put  the  port 
in  a  position  to  cope  with  lh(*  traffic  brought  b\'  the  railway  as 
soon  as  the  working  of  the  line  'r«''nes-Orlt'-ansville  begins,  this 
line  is  at  present  under  construction. 

'rhe  quav-wa!]  follows  'he  cord  *)f  the  arc  joining  the  com- 
mencement of  the  Wt'St  jetty  to  the  point  South  of  the  is-let. 

The  depth  on  leaving  the  beach  is: 

o  m.  to  .^  m.  (3.2S  \ds.)   f(jr  a  length  of  (XJ  m.  (98.4  ^ds.)  ; 

4  m.  so  (14.7  fi.)   for  a  lengtli  of  65  m.  (71.67  yds.)  ; 

6  m.   (19.7  ft.)   for  a  U'ngili  of  80  m.   (87.44  yds-); 

7  m.  50  (24.5  it.)   I<ir  a  Icngih  of  200  m.   (219  yds.); 

7  m.  50  to  3  m.  for  a  iengih  of  35  ni.  (38.27  yds.)  ;  to  the  junc- 
tion of  the  island. 

The  platform  in  ihe  rear  of  ihe  wail  includes  a  paved  track 
15  m.  (  ^h.:^  vds  )  wide,  a  storage  area  room  of  1  i  '2  hectares 
(3.7  acres),  a  road  of   13  m.   [  16.4  yds.). 

The  wall,  constiiut(  d  u^  the  level  (  +0  m.  35)  of  concrete  poured 
into  a  \\ooden  casing  for  depths  of  less  than  5  m.  (16.4  ft.)  and, 
for  greater  depths,  of  layers  of  artificial  blo(  ks  resting  on  a  base 
of  stone,  will  be  crowned  bv  a  coping  i  m.  45  (4.6  ft.)  high 
cemented  in  position  and  levelled  to  (  +  i  m.  80)  (5.9  ft.).  The 
r>^ilway  line  connecting  the  port  with  the  station  of  I'enes  will 
branch  off  in  ihrvj  lines  on  the  platform,  one  will  run  along  the 
quay,  the  two  others  on  the  road,  linked  up  together  by  three 
cross-connecting-  lins  proviiled  with  turntables. 
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On  accouiil  af  the  present  inslahility  of  pi'ices  of  materials 
and  of  labour,  il  L^  impossih''-  If)  .u'ive  a  (iefinite  estimate  of  the 
costs. 

Accordini^'  to  the  preliniinaiA  s<dieme  of  1QI2,  th.e  cost  of  the 
works  amoimted  to   . fr.'  i',  150,(^00 


Protil  du  muv  dii  quai  =  Section  of  quay- wall.  —  Passe  ouest  =  West 
channel.  —  Zones  des  dragages  ~  Dredging  zones.  —  Terre-pleins  =  Plat- 
forms. —  Chemin  d'acces  =  Road. 


Accorchng  to  an  evahiatioii   made  out  takini;'  j)reseni   prices  as 

ci  basis,  an  ex[iencHtiire  of fr.    ;, 000, 000 

must   be  reckoned  on. 

This  cost   will  be  borne   bv   the   CoJons',   except   a  subsidy   of 
200, oot:)  francs  which  will  be  provided  by  tlie  township  of  Tenes. 
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I'he  district  of  Tenes  was  authorised  bv  decree  of  XovembrT. 
1914: 

]"  10  contract  a  loan  of  200,000  francs  in  order  to  meet  ex- 
penses incurred  hy  the  realization  of  this  scheme; 

2'^  To  collect  lolls  to  pay  off  this  loan. 

It  is  considered  that  the  traffic  which  averaged  17,690  tons 
for  the  vears  from  1910-1913  and  which  owin<^  to  tfie  \var  decreas- 
ed froni  1014  •(()  reacli  7,121  tons  in  1919,  will  attain  75,000  tons 
at  the  opening"  of  the  line  renes-Orleans\ille,  and  io(j,ooo  tons 
two  or  iliree  years  later, 

(From  informalloii  swpplied.  in  Jime  ig20,  by  Mr. 
1)1  TAVAM),  higenifur  en  chef  ties  Ponls  ct  Chaussees, 
at    Aloiers.) 
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PORT  OF  AJACCIO 


The  woHns  uiitlf^r  wtiy  or  clofinin-l}'  cit'cided  on  in  1914  were 
as  follows  : 

r  Extension  of  the  Ciia  del  jelly  over  a  length  of  So  ni.  (87.4 
Acis.)  and  ;ompk'lion  of  the  quavs  alon^  this  jettv; 

2"  Removal  of  rock  la  the  rii^h!  of  the  Napoleon   quay. 

No  new  work-  was  decids^f!  on  during  tlie  period  of  hostilities 
nor  since,   ihat  is  to  Svay  from    r()f4  to   K)20. 

The  extension  of  the  jetty  de  la  Citadellc  o\er  a  length  of 
So  ni.  (87 .4  yds.)  was  intended,  bv  reducing  the  entrarice  channel 
of  the  l^ort  of  Ajaccio,  to  diminish  if  not  to  prevent  the  propag- 
ation, in  iIh-  port,  of  the  swell  from  the  South  and,  partly,  that 
fiom  the  Si>!uh-East. 

The  cost  of  the  works  of  the  preliminarv  scheme  for  the  length- 
ening of  the  jetty  was  estimated  in  1914  at  1,100,000  francs;  the 
present   (;<)Si   would  be   f,ioo,tjooX5  -5,500,000  francs. 

The  State  will  bear  one-third  of  the  cost  and  the  Chamber  of 
Commerce  of  Ajaccio  two-thirds. 

The  carr',  ing-out  of  the  works  wrmld  not  alter  either  the  anioiint 
of  receipts  or  the  traffic. 


Translation  of  French  terms    : 
Port  of  Ajaccio. 

Mouillage  des  Cannes  =  Roadstead  of  Cannes.  —  Mouillage  des  Capuci- 
nes  ^  Roadstead  of  Capucines.  —  Pare  de  cliarbon  ==  Coal  park.  — 
Poste  des  torpilleurs  =  Torpedo  i>ost.  —  Gare  =  Station. —  Citadelle  =  Fort- 
ress. —  Prolongement  du  quai  Napoleon—  Extension  of  the  Napoleon  Ouay. 
—  Jetee  =  Jetty. 

Details. 

Proposed  works,  not  yet  declared  of  public  utility. 

■•  Works  finished  and  at  the  disposal  of  the  {mblic. 

_. —    Works  under  wav.  Decree  of  17II1.  Jan.  iqij.  Derocking 
to  the  rigiit  of  the  Napoleon  (juay. 


1S8  — 


Port  d'Ajaccio 
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The  works  for  the  removal  of  rock  are  intended  to  deepen  the 
port  of  Ajaccio  to  the  level  { —  7  in.)  (23  ft.)  to  the  right  of  the 
new  Napoleon  quay.  Dr^diTing-  mnst  complete  (he  removal  of 
rock.  The  excavations  to  be  done,  divided  in  three  catai^ories, 
include  the  respective  cubes  of  3,360  cub.  m.,  i2,6io  cub.  m. 
and  1,300  (Uib.  ni.,  estimated  at  372,316  francs,  guarantee  of 
37.684  francs  not  included. 

The  expenditure  authorised  was  410,000  francs,  of  which  half 
is  ti>  be  paid  b\  ilic  Chamber  of  Commerce  of  Ajaccio  as  a  j^arti- 
cipiiition  fund. 

The  works,  stopped  in  September,  1914,  could  not  be  continued 
owing  to  tlie  contractor  not  being  able  to  acquire  a  dredger. 

The  receipts  .and  traffic  will  not  be  influenced  h}'  [he  conij)letion 
of  these  works. 

(From  information  supplied,  in  October,  /920.  by 
Mr.  Ri^i'i.os,  Ins^enieur  en  chef  des  Fonts  el  Chaus- 
sees,    Ajaccio.). 

Bibliograpliy  :  Works  coiiuected  with  Ocean  and  Inland  Navigation  11M3,  p.  203. 
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PORT  OF  BASTIA 

i°  Works  decitled  on  before   i<j.'4; 

(^()i}slriicl ion  (>l  thr  St.  Enisniiis  i^roin  on  a  'wno'Ji  oi  50  yn. 
(54-7  y^-''-)  ^•'''''  '^'^  extension  over  a  Icni^lh  (>l  2^0  }}i.  (2'^2  yds.) 
of  Ihe  quay  of  ihc  St.  Nicolas  jetty. 

The  construction  of  tiic  St.  Jiras}nus  groin  is  to  liniit  llie 
channel  troni  tlie  land-side,  to  the  depth  of  6  m.  (10. 7  ft.)  and 
to  j)rcvent  the  spreadinjj  in  the  port  of  tiie  swell  from  the, South, 
the  onlv  swell  which  penetrates  in  the  present  condition  of  the 
outer  jettv. 

The  extension  by  250  m .  {2~2  vds.)  of  the  Si.  Nicolas  jelly 
is    destined  : 

1"  To  increase  the  length  of  the  quay  for  ships  having  a  draft 
of  7  m.  50  (24.5  ft.)  and  also  the  area  of  the  platforms  of  the  port. 
2°  To  lessen  the  risks  of  accident  for  vessels  uhich,  when  leav- 
ing or  entering"  the  port,  when  the  «  Libeccio  >.,  a  violent  land- 
wind  is  blowing,  might  be  h1ov\n  towards  the  jett\-,  a  thing  which 
has  already  happened. 

l'hi.5  work  and  that  of  the  St.  Erasmus  groin  were  put  up  for 
tender,  withoiu  result. 

The  cost  of  the  construction  works  of  the  St-]{rasnuis  groin 
and  the  extension  on  a  length  of  250  m.  (272  yds.)  of  the  quay 
ui  the  St  Nicolas  jetty,  comes  to  a  total  sum  of  910,000  francs;. 

The  cost  is  borne  in  equal  shares  b\'  the  State  and  the  Cham- 
ber of  Commerce  of  Bastla. 

No  new  work  was  decided  on  during  the  years  1915  to  1919 
inclusive. 


2"  Works  completed  in  1914: 

Constrnciion  of  a  quay  200  m.  (21S  yds  )  lon<i  along  ike  St.  Ni- 
colas jetty. 

This  quay  is  accessible  to  packet-boats  drawing  7  m.  50 
(24.5  ft.). 
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This  quay  facilitates  the  traffic  of  cumbersome  goods  (round 
timber,  coal,  cork). 

The  cost  is  included  in  the  contract  for  the  extension  of  the 
St.  Nicolas  jetty  over  a  length  of  90  m.  (98.4  yds.)  uhich  work 
has  been  suspended  since  the  war. 

The  cost  was  borne  in  equal  shares  by  the  Slate  and  tiie  Cham- 
ber of  Commerce  of  Bastia. 

No  increase  of  receipts  is  to  be  looked  for  from  the  works 
proposed  or  carried  out,  the  object  aimed  at  merely  being  to 
facililatp  business  and  ensure  the  safety  of  navigation. 

(Fro7n  information  supplied,  in  October,  iqjo,  by 
Mr.  Reulos,  IngevACur  en  c/iet  de:<  Fonts  el  Chavs- 
sees,  at  Ajaccio.) 

Hibliography  :  Works  connected  with  Ocean  and  Inland  Navigation,  1913,  p.  '-^06. 
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MADAGASCAR 


The  Colony  of  Madagascar  decided  several  years  asro  to  con- 
si  rurt  : 

i"  .1  deep  mater  harbour  at  Tamatave ; 

2°  A  canal  for  inland  navigation  along  the  East  coast  from 
Foulpointe  to  Farafangana. 

It  seeks  also  to  improve  its  system  of  nntural  iinviq-able  water- 
ways. 

The  port  of  Tamatave  is  to  serve  as  terminus  for  the  raihvav 
from  Tnnanarive  to  the  East  coast.  It  v.ij!  be  the  port  of 
transit  for  products  for  the  liioh  plains,  or  going'  lo  rii'-  capital 
and  neighbourhood. 

The  scheme  for  the  port  of  Tamatave  was  drawn  up  in  kjii 
I-»\-  ihe  Chief  Engineer,  Mr.  Bourgougnon,  and  adopted  with 
various  amendments  by  the  Comittee  of  Public  V\''orks  and  Cf>- 
lonies. 

It  consists  of  ll"i<"  construction  of  a  dock-  biMwecn  tlie  Hastie 
re(^f  and  the  town.  The  general  situation  of  the  roadstead  is 
improAed  by  commencing  an  outer  jert\  at  Ihe  North-East  side 
of  the  Hastie  reef  running  towards  the  North  40"  East,  l^hc 
jetty  is  connected  with  the  shore  at  Point  Tlasiie  hv  a  ivall  Jrnilt 
on  the  flat  top  of  Ihe  reef.  The  port,  properh'  speaking,  is 
placed  behind  a  traverse  bedded  in  the  Nortii-East  face  of  the 
Hastie  reef.  This  traverse  is  lined  on  one  side  by  an  outer  pro- 
tecting -ivall,  on  the  other  by  a  quay-'UHiU.  Avcther  quay  is  cons- 
tructed on  the  North-West  side  of  the  reef  following  a  direction 
perpendicular  to  the  traverse. 

The  works  are  estimated  at  22   milh'on   francs.. 

The  cost  will  be  borne  bv  the  Colon \'  of  .Madagascar. 

The  receipts  have  not  been  estimated,  as  the  Colonv  does  not 
look  upon  this  pori  as  a  source  of  revenue  by  creating  taxes. 

Th'C  present  traffic  of  l\amatave  is  about  100,000  tons  per  vear. 
It  is  not  the  construction  of  a  port  which  will  increase,  but 
indeed   the  construction   of   new   railways    now   beincr   laid   down 
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Port  of  Tamatave. 
Grand  recif  =  Great  reef.  —  Partie  a  draguer  =  Pari  to  be  dredged. 
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MADAGASCAR 


V'oies  de  commonJucodion  culZSKo.  i9Sy 


Le^ende 


Chejnin    c£t.  fcx    en  explot-ixxiUrx 


}kladagascar.  —  Canal  projete  de  600  km.  ™  Proposed  SjS  mile  canal. —  \'oies  de  com- 
munication =  Lines  of  communication.  —  Legende  =  Details.  —  Routes  empierrees 
telminees  ==  Roads  finished.  —  Routes  empieirees  en  construction  —  Roads  under 
construction.  —  Chemin  de  fer  en  exploitation  —  Railway  being  worked.  —  Chemin 
de  fer  en  construction  —  Railway  under  construction.  —  Canaux  termines  =  Canals 
completed.  —  Canaux  en  construction  —  Canals  under  construction. 
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towards  Alnotra  and  AntSverabe,  ^vl^i(^ll  will  bring-  there  an  im- 
portant freight.  It  ma\  be  hoped  that  ihe  port  will  handle,  in 
the  near  fiiuire,  200,000  tons  per  year. 

The  canal  of  the  Pangalaui's  is  intended  to  bnk  up  between 
th(Mn  the  iagoons  and  estuaries  \\h.ich  exist  over  more  than 
600  kilometres  (375  miles)  along  the  East  coast.  This  coast 
being-  dangerous  for  small  ships  engaged  in  the  coasting-trade, 
is  hardlv  used  by  sailing-\"essels  which  could  IockI  produce 
brougiit  bv  water  at  all  the  river  estuaries.  The  canal  des  Pan- 
galanes  will  make  up  for  this  lack  of  communication  by  sea.  Its 
characteristics  will  be:  width  at  bottom  15  m.  (-16.40  yds.)  ;  depth 
I   m.  (3.28  ft.). 

The  works  are  estimatecl  at  20  million  francs. 

The  expenditure  will  be  borne  bv  the  Colony  of  Madagascar. 

No  tax  will  be  le\ied  on  this  canal,  \\hi("h  will  be  aii  absolutely 
free  waterwa}'. 

It  is  difficult  to  estimate  the  traffic  thai   ma\-  accrue. 

(From     informatinn     s'.i.pl'>licd,     ii:    June,     ig.20,    by 
ihe  Director  of  TTor/cv  for  the  Colony  of  Madagascar.) 
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SENEGAL 


Works  under  consideration  lior  fixing  the  month 
and  arranging  the  bar  of  the  river  Senegal. 

The  entrance  of  the  river  Senegal  and  of  the  port  of  St.  Louis 
presents  difficulties  which  can  be  summed  up  as  follows : 

I**  Rough  sea  in  the  channel  making  it  impossihle  to  f^nter  the 
port  during-  loo  days  of  the  year; 

2"  Constant  changes  in  the  channel,  which  necessitate  a  daily 
buoying.  The  windings  of  the  river  som;:;times  so  pronounced 
as  to  prevent  tiie  entire  depth  of  the  channel  being  utilised; 

3"  Insufficient  depth,  the  depth  marked  of  the  exterior  shallows 
varying  between  2.50  and  4  m.  {H.2  and   13. i   ft.). 

These  difficulties  constitue  serious  obstacles,  firstly  for  navi- 
gation, and  secondly  for  the  d'^velcpment  of  one  of  the  most 
interesting  districts  of  Senegal. 

They  aie  also  a  source  of  considerable  expense  for  trade. 

The  v.orlss  under  consideratif>n  are  intended  to  do  away  with 
all  these  obstacles. 

The  scliemc  (see  plan  annexed)  consists  of  opening  in  the 
«  Langu.^   de   Barbarie »  a  nev.    channel  excavated   to   6  m.    25 


'I'ranslation  of  French  terms   : 

Map  of  the  neighbourhood  of  St  Louis. 

Echelle  ^  Scale. —  a)  Digue  submersible  =  a)  Submersible  dike. —  bj  Digue 
sud  en  mer  =  l>)  South  dike  out  to  sea.  —  c)  Digue  nord  en  mer  =  c)  North 
dike  out  to  sea.  —  d)  Levee  interieure  de  R.  D.  =  d)  Inner  embankment  of 
R.  B.  —  f)  Zone  a  diaguer  =  e)  Zone  to  l)e  dredged.  —  0  Zone  de  la  Langue 
de  Barbarie  a  consolider  =  f)  Zone  of  the  Langue  de  Barbarie  to  be  conso- 
lidated. —  Les  millesimes  indiquant  les  positions  de  I'embouchure  dn  fleuve 
Senegal  a  differentes  epoques  =  The  years  indicate  the  position  of  the  mouth 
of  the  river  Senegal  at  different  periods.  —  lie  de  Thiona  =  Thiona  Island.  — 
Terrain  inonde  ---^  Flooded  land.  —  Terrain  inonde  pendant  Thivernage 
—  Land  flooded  during  winter.  —  Anse  =  Creek. 
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(20.4  fl.)  below  the  level  of  low  water  mark  and  all(»v.inii  tlie 
entrance,  under  any  cirrinnstances,  of  vessels  with  a  maximum 
draft  of  6  m.   ( 19.7  ft.). 

The  new  channel  will  be  surn»unded  by  a  submersibie  curved 
dike  forming  the  left  bank,  and  by  two  dikes  seav.ard  distant 
750  m.  from  each  other,  one  to  the  North,  would  be  lenL^tiiened 
bv  an  inner  embankment  joining  its  commencement  to  the  natural 
bank   of    I  he  river. 

Tlie  vvhole  part  of  the  <(  Langue  de  Barbarie  n  situated  to  the 
Nordi  of  the  new  mouth  will  be  consolidated  by  special  \\i(-ker 
work   and    plantations. 

The  dike  of  the  left  bank  is  to  cross  the  river  following  a  curve 
of  2, '00  m.  ''2,500  vds.)  radius.  It  will  be  cut  down  in  the 
submersiiile  portion   to  the  level  o  m.  60   (f.C)6  ft.V 

Its  cross-section  is  established  in  giving  tt)  the  slope  the  natural 
slope  of  rocks,  its  total  length  will  be  about  2,400  m.  (2,630  yds.). 

The  North-dike  (R.  B.)  will  stretch  out  seaward  to  the  level 
of  9  m.  (29.5  ft.)  at  low  water.  Its  object  is  to  stop  the  sand 
coming  ft^om  the  North  which  tends  to  encumber  th<'  channel. 
It  is  traced  following  a  straight  line  running  towards  the  S.-.S.W. 
Its  cross-section  will  be  formed  bv  rough  sl.)ne  of  2  and  3  cate- 
gories. It  will  be  7  m.  (7.65  vds.)  wide  at  the  level  2  m.  50 
{S.2  ft.)  which  is  that  of  the  tidal  bore.  Its  total  length  will 
be  about  942  m.   (1,029  yds.). 

The  inner  portion  will  be  a  rough  stone  dike  of  circular  shape, 
levelled  to  3  m.  (9.84  ft.)  and  2  m.  (2.2  vds.)  wide  at  the  top. 
Its  total   length   will   be  about    1,200  m.    (1,305   yds.). 

■J'he  South  dike  (L.  B.)  prolongs  seaward  the  dike  of  the  left 
bank.  Its  trace  is  rectilineal  and  advances  to^  the  3  m.  (9. 84  ft.) 
depth.  Its  cross-section  will  be  that  of  the  left  bank  dike.  It 
will  De  cut  down  to  o  m.  60  (1.96  ft.)  and  its  total  length  will  be 
about  150  m.  (164  yds.).. 

Th"  detailed  estimates  amount  to  about  36  million  francs.  This 
(Stimal(  will  no  doubt  be  exceeded  owing  to  alterations  in  the 
size  and  disposition  of  the  works  while  working  out  the  plan  of 
the  scheme. 

The  research  work  necessarv  for  the  realization  of  the  scheme 


CARTE 

DES   ENVJRONS  DE 

S^^LOUIS 


EcJjeJle  ■■   IQO  000' 


^ 

■^ 
^ 


I!   I'ffnhouchttrc  ^uft^uve 


—  203  — 

has  been  liic  sLil)jeci  ol  scnne  nmcs  in  the  c  Official  Report  ot 
the  Commitlee  of  Iiisiorical  and  scientific  studies  of  French  East 
Africa   »    iQtS  and    1919. 

(From  inlormatioii  supplied  ky  M.  Pii-:RRi".  Lamse, 
Director  of  Public  Works,  in  chari^e  of  the  improve- 
ment research  work'^  of  tJie  moutk  of  the  Senegal  riier, 
iit  St.  Louis. ) 
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PRINCIPALITY  OF  MONACO 


PORT  OF  MONACO 

1^  ]]"KiL'ni.ng  of  the  Boulevard  dc  la  Condaminc  by  a  reinforced 
concrete  platform,  constructed  s<^  as  to  overlap  on  the  beach  and 
supported   by  piles  also  of  reinforced   concrete. 

j'Ik'  widening-  is  carried  out,  on  a  length  of  a'oout  440  yds.,  bv 
moving'  forward  ihe  retaining  wall  of  the  old  Ixnilevard  so  as 
\<>  give  the  road\\a\-  a  uniform  w  i<lth  of  10  m.  (10.93  }ds.) 
t>et\\ecn  a  pa\"em"nt  of  2  ni.  (2.187  ^ds.)  running  along  the 
buildings  and  the  fo-llowing  works  situated  on  the  sea-side: 

a)  A  flower  bed  4  m.  (4.37  vth.)  in  width  betv.-een  the  old 
and   new  retaining:  walls; 


Foil  of  Monaco. 
Elargisseinent  en  coiirs  d'exocutidn  =  Widening  being  carried  out.  —  Jetee 
sud  =  Soutli  jettv.  —  jetee  nord  =  North  jetty.  —  Dassin  de  carenage  = 
Careening  dock.  —  Darse  des  yachts  --^  Wet  dock  for  yachts.  —  Anse  de  la 
Gree  =  Bav  de  hi  (hee.  —  Einbranchement  en  construction  r.vanc'h  line 
under  construction.  —  Hassin  — -  Dock.  ^ 
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h)  A  i-ein forced  loncreie  phaf(^rm  12  m.  (13.12  yds.)  wide, 
forming  a  promenade  and  restinc  on  coiu-rete  piles  driven  in 
the  sand. 

In  the  middle  of  the  bay  the  boulevard  is  \\iden"d  in  die  form 
of  a  rotunda  over  a  length  of  lOO  m.  (  109. ,"^6  vds.),  with  a  width 
of  30  m.  (37.^'  yds.),  the  whole  at  the  level  (4m.)  (13.2  ft.) 
the  rotunda  itself  is  bordered  by  a  quav  6  m.  (6.56  vds.)  wide 
at  the  leA'el  (i  m.  <So)  (5.9  ft.)  tor  fisliino"  and  pleasure  boats. 
'I  he  works  are  under  construction. 

The  extension  works  of  the  Doulevard  are  esti'.nated  at  2  mil- 
lion francs.     Tlu-ir  ])rincii>al  object  is  to  beautify  the  Principality. 

2"  i^iercing  of  a  second  tunnel  under  the  rock  r>f  Monaco  in 
view  of  laying  a  roikvay  line  connecting  the  hran-li  live  of  tJie 
port  with  the  Fonivielle  platform. 

The  junction  tunnel  is  410  m.  (4.18  \ds.)  long  on  the  level. 
It  starts  in  th.e  existing  tunnel  ai  a  clistance  or  70  m.  (76.5  }ds.J 
from  its  Eastern  end  and  opens  on  to  the  platform  at  the  level 
5  m.   10  (16.7  ft.),      i'lie  works  are  under  construction. 

They  are  e.siimated  at  700,000  francs  for  the  eartliworks  alone. 

The  Fontvieille  line  is  intended  to  .serve  the  factories  which 
will  be  established  on  the  platform  and  to  permit  the  quav  being 
cleared  in  case  of  intensive  unloading  of  goods. 

The  cost  of  the'w  hole  of  the  works  w  ill  be  borne  bv  the  Go\-ern- 
ment  oi    the  Principalitv. 

(From  information  suppli-jd,  in  May,  jg2(),  by 
Mr.  R.  Chauvet,  Ingenicur  des  Pnnis  et  Chanssees, 
in  cJiarge  of  the  works  of  tlie  Pnrt  of  Monacn,  at  Mo- 
naco.) 

Hibliograpliij  :  Works  conuected  with  Ocean  and  Inland  Navii^aiion,  I'.'i;'..  p.  ~M7. 
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FRANCE 

I.    INLAND  NAVIGATION 
a)  Free  runnios:  and  canalized  rivers 

PA<iES 

Loire  river 5 

M'o7'ks  fof  iniprooiny  the  narujabilily  o/  ihe  Loire  belirei'n 
Mimtji'aii  and  Najiles. 

Marne   river 0 

ConsiruciioHnl  a  port  al  BomieuH  and  vorlis.  /or  the  imjirove- 
vient  of  the  Marne,  tietu'een  its  ron/luenl  at  Oiarentoii  and 
the  x>ort  of  Bonnenil.  Ontstrucdon  of  (jravnig  slips  at  Cha- 
renton:  lenfitheninfi  and  iridpning  tlie  Creteil  loci;. 

Rlii'me  rivei' 10 

Improvement  and  extension  of  llie  port  of  Valenre  on  the 
Rho)ie. 

Seine  rivei- 11 

Lemjlhcnino  Ihe  Port  haut  de  Jaret,  at  Paris,  i,eitreen  the  Grr- 
nelle  and  Miralx'ati  tiri.d(jes.  left  ttaiih. 

Seine  river    .     .     .  »,  ^ 13 

Construvtion  of  apart  at  Ivri/on  a  lengtli  of  l:-*oO  ni.(i.367 yds.), 
beticeen  the  Con  flans  iiridf/e  and  the  limits  of  the  Paris  octroi. 

Seine  river 1'' 

ll'ater-iiide  sta'io?i  at  Montereau  i-oiuievti'd  n-iHi  the  I\-L.-M. 
Raihray. 
iS"uvi>rabl('  routes  d.ii nailed  through  the  Avar  :  Repairs  (see  Canals). 
Scheldt  canalized  (see  Caiuils  :  The  lateral  canal  to  the  river  Oise, 

Saint-Qiiontin  canal  and  the  canalized  Scheldt) -1 

t))  Canals 

Lateral  canal  to  the  river  Oise.  Saint-Quentin  canal  and  the  cana- 
lized Scheldt ~' 

Installation  of  electric  toxciny  by  ti-actors. 

Canal  from  tlie  Marne  to  the  Saone •     •        ^^ 

Connection  of  the  canal  at  Heuilley-sur-Saone  icith  the  (iray- 
Au.ronne  raili^ay-line  and  plant  for  transliipment  from 
irayons  to  t,aryes.  Connecting  line  from  the  transhipment 
port  of  Fort-Carre  to  Saint-Dlzier  vnth  the  Est  Company's 
station  of  the  same  locality.  Quay-trail  alony  Ihe  port  of  Fort- 
Carre. 


—  212  — 

Packs 

Canal  froQi  the  Marne  to  the  Kliine  .     . 25 

histallntion  of  electric  cable  loiriny  in  ami  nea.)-  Ihe  hotuj 
tunnel.  Repair  of  the  masonry  n-ork  of  (he  Ma'n-a(jt>s  tunnel. 

Midi  canal  and  hiteral  canal  to  the  Oaronne HI 

Deviation  of  the  Gargailhan  alream  at  /he  crosung  of  the  Midi 
canal  near  Beziers  ;  rr.eir  at  Beauregard  on  the  Garonne 
near  Agen  ;  junction  of  Ihe  inalerwaj/,  on  the  right  Ijank  of 
l/ie  port  of  Saint-Saiiveur,  at  Toulouf^e,  to  the  Midi  railfai/ 
line. 

Canal  from  Montbeliard  to  the  llaute-Saone 34 

Worhs  carried  out ;  7C(rrhs  u?ider  cnnKlruction. 

Nord  canal 44 

Repair  /roi'hs;  comptelio7i  tro)-/v.'i. 

Canal  from  the  Khone  to  the  Rhine 47 

General  i)nproren'tenl  of  tlie  canal:  1°  f)el/reefi  Beaanron  and 
Monlreux-Oiateau  :  2°  tielveen  Besancoyi  and  the  Saone. 

Canal  from  Roanne  to  Digoin 4'.) 

Building  of  a  new  dock  {Oudan  port). 
Navigable  waterways  damaged    through  the  war   :    Rei)airs  (Kst 
canal,  north  brancli  :  Ardennes  canal ;  the  canal  from  the  Aisne  to 

the  Marne) 5i; 

/    ' 

c)  Ports 

Port  of  Nantes  (,see  Orra// ;?a2-/^«/zow) 61 

Port  of  Rouen 57 

Construction  of  vooden  l)e)-th  (see  also  Ocean  Navigation, 
p.   147). 


II.  OCEAN    NAVIGATION 
a)  Tidal  rivers 

The  maritime  Loire  and  the  port  of  Nantes 61 

Improvement  irorks  tjetireen  Nantes  atid  tli.e  sea  ;  itnprovement 
irorlis  of  Uie port  of  Na7ites.  M'harves  of  the  Usine  Briilee ; 
Paimtxeuf  roharf  ;  Dongesivharf  ;  conslruclion  of  a  post  for 
the  discharging  of  petroleum,  at  Donges ;  quays  on  ptiles  tieloir 
the  Pirmil  arm. 
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Tlie  maritime  Rancp (^^ 

Fi.rinfj  iif  the  channel  at  the  (r'lssinf/  of  the  Lessart  Bauls. 

The  maritime  Seine  (see  s^a  po>7s  ;  Port  of  Rouen) 147 

h)  Ships  canals 

Ship  canal  flora  Caen  to  the  sea  and  its  ports ■      71 

E.rfensi'in  of  the  quai/s  of  the  7ie>r  dock  ai  Caen  as  far  as  the 
Calir  hr/df/r  :  irifietihifj  and  deepening  of  the  canal;  con- 
struction of  a  200  7n.  {218  yds  )  quaij  at  the  nev  dor/;  of  the 
port  of  Caen. 

Cette  ship  canal 7<> 

Reconstruction   n-orks.   nf    the  Monlptellier,  sviinj-hridiif  on  tlie 
canal  al  Cette. 

•""anal  from  Marseilles  to  tiie  Rhone 79 

Qomplelion  of  tlie  southern  port  of  the  port  of  La  Lave  and 
completion  of  the  dike protectiiiy  the  maritime  portion  of  the 
canal  ioart  included  bet iceen  the  port  of  Marseilles  and  the 
Rore  tun?iel). 


\ 


r)  Sea  ports 


Port  of  Bordeaux «3 

Eo'fension  of  the  floatin;/  dock  of  Bordcau.r :  construction  nf 
?ieic  11-et  docks.  Reconstruction  of  the  old  rfrtical  qiini/s  on 
the  left  bank  :  n-ideninn  of  platforms.  Trails  formation  of  the 
Lucien  Faure  slip  :  transforynation  of  the  Richelieu  slip. 
Wharf  a 7id  grain  unU'ader  for  the  Grands  Moiilins  de  Bor- 
deau'i':  lag  out  of  groups  of  sidings  and  shunting  lines. 

Port  of  Bordeaux-Bassens .     .        (>n 

Wharf  fitted  irith  plant  for  the  rapid  liandUng  and  storing  of 
cereals;  l/'e  same  for  tjic  rapid  liatidling  of  coal  and  heavg 
matters.  Unloading  "-Jiarres.  Bassens-amoyit  >rharre$ : 
Bassens-aval  ditto. 

The  ports  of  Bordeaux  and  of  the  (iironde 95 

The  construction  of  an  outer  har'tour  in  deep  "ater  at  the 
Verdon  ;  u-harves  f>r  large  steamers  for  the  port  ofBlaye. 

Brest  (Naval  port) 98 

Construction  of  ta-o  large  graving  docks  at  LaniJion. 
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PAgep 

Port  of  Calais 101 

Construe/ton  of  a  (erniinus  slatiofi  for  /errt/hoats  in  the  riff  li  I 
of  the  wood  (loch  of  the  Car  not  Basin:  cotnpletion  of  the 
trorh  of  deepening  at  the  foot  of  t}>e  SouUi-Easl  quag  of  the 
«  Quest  »  floating  dock. 

Port  of  Dieppe 105 

(Jonst ruction  of  neir  entrance  and  quags  for  the  fishing 
intlustri/. 

r^ort  of  Hondeur low 

Construction  of  a  neir  quag  >n'tli  jdatforms  at  tlie  Carnol  doch. 

Lorient  (Navalharbour) 110 

Construction  of  the  neir  graving,  dovli  n"  3,  of  a  reinfn'ced 
concrete  irjiarf,  of  a  covered  construction  dock,  of  a  lafiding- 
stage  and  s/ieds  called  «  de  la  h'oumatiie  »,  a7id  of  a  stip  for 
launching  large  hgdroplanes. 

Lorient  (Fishing  port) IIT 

Reasons  trhich  iif^lif!/  the  conslruclio)}  of  a  fishing  port  ;  cotxli- 
tions  /rhich  a  large  fishing  jxnt  inust  fulfiA  :  ratlfag  tracks 
of  the  port  and  ju.nc.tion  >ritli  the  station  ;  equipment. 

Port  or  Marseilles 139 

Construction  of  the  quag  nortli  of  Cape  Jayiet  traverse. 

Port  oC  Nantes  (see  Ocean  navigallo)i  :  The  Lo  ^     ,nd  the  port  of 
Nantes).     .     •     ■  , ''I 

Port  of  Pauillac 141 

Pla7it  for  unloading  and  liandling  tnazut  at  lire  Pauillac- 
lromp)eloup  public  mharf ;  installation  for  the  rapid  unlaod- 
ing  of  coal;  e.vtensioji  of  I  lie  tnarilime  station  of  Pauillac- 
Troynpeloup). 

Port  of  Rochelle-Pallice 144 

E.rcavation  in  the  outer  luirtmur,  at  tfie  foot  of  the  north  jettg, 
of  a  channel  and  enlargement  of.llie  irlnirf  cliannel:  leng- 
thening of  the  icet  dock. 

Port  of  Rouen 14~ 

Tmproveuient  of  approaches  :  construction  of  docks  ;  construc- 
tion of  quags  :  of  a  graving  dock;  dred'^ings.  Constructio)i 
ofreinfirced  concrete  landing  stages:  construction  of  berths 
fir  ocean-going  ships :  i/vn'ks  connected  irith  fJie  railvag 
titles  and  equipment. 

Port  ofSaint-Nazaire 15-^ 

Co7istruclion  of  a  reinforced  concrete  landitig-stage  :  construc- 
tion of  a  irooden  landing  stage. 
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OCEAN    NAVIOATION 
)  Sea  ports 

Port  or  VI^'^^^' i5'J 

jr     ,j^s  fur  the  (omiilflion  of  llie  inner  pnri  of  Af/lia  :  unlemng 
A'.v  at  the  /lorfh  of  the  Admiral  Mour/te:  yyiole. 

Port  of   -^^'^'^^' "■•' 

,,      (e}lSi07l  /ro}-/;s  (if  the  liOVl. 
Vj.T 

p^j,^   of BO.ne ir,5 

Construction  <//  a  qua!/  -f'^  .'/'f^-  f'>'>Uf  '^  ''""  ^^'^ulli  of  llw  tarne 
(tack. 

Port  of  Bougie ICT 

Co7istruction  of  ajetti/  out  to  sea:  tlie  raisiny  and  len()t}ifnin;i 
of  the  quai/  Rif)aurourt :  constrwlion  of  the  sevonft  part  of  the 
north-vest  quay  :  construction  of  the  Cashah  mole  and  a 
connectinn  jetti/;  (tredginn  "I  ''"'  liar'tour  and  taiiinif  of 
railirat/  tracks. 

PortofCollo If.s 

Constructioji  ofh  «<(?/•  shelter  jet  tfj  ;  construction  of  Ivo  quaij- 
iralls :  construction  of  a  slip  for  lioals  and  small  ressels: 
arrangement  of  platforms. 

Port  of  D.jid.jelli 17-2 

Construction  of  tlie  jettg  nf  Djidjelli. 

Port  of  Mostaofanem 1T4 

Deepening  of  the  port :  co/istruction  of  quags  ;  jdntfu-ms  and 
slip.  LengtJiening  nf  Hie  large  jettg  and  aa-essorg  Karhs. 

Port  of  Nemours '"•' 

Construction  of  a  harhour  o/  refuge  :  of  t^r,,  jetties  ;  of  a  In-eak- 
ii-aler  :  of  iiuai/iralls  ajul  dredging  vorh. 

Port  of  Oran I7U 

Ko:tension  imrks  nf  the  port.  Cnnslrudion  nf  a  dock  of  II  aoes 
irilh  quags  :  esla/dishn/eni  of  an  outer  Jiarimur  nf  I IH  acres. 

Port  of  Tones 1.^1 

Inteiior  arrange.ynent  of  the  pnit :  ronslruction  of  a  platfnrm 
iriili  quag-u-all,  raihrag  lines,  mad  and  itratfis:  dredging 
and  equipment . 


—  216  — 
CORSICA 

OCEAN  NAVIGATION 
Sea  ports 

Portoi  Ajaccjo .^_ 

Extension  of  Die  Citadel   je/f//  and  completion  o/     he   qu' 
alonf/  thi'<jelli/  :  removal  of  rock  /o  the  rigJit  a/  i  ^    '■'  ■  lo/    ' 
qua//. 

I^ort  of  Bastia ,,.,, 

Construction  of  the  Saint-Erasmus  fjroi?!  and  exlensioi 
quail  of  tlie  Saint-Nicolas  jcltj/. 

MADAGASCAR 

INLAND  NAVIGATION 

Constraiction  of  a  canal  for  inland  navifiation  alon^;'  tlip  east,  co.'si 

from  Foulpointc  to  Farafan^ana 1VI5 

OCEAN  NAVIGATION 

Consiiiietion  of  a  deep  Avatci' harbour  at  Tamatave 195 

SENEGAL 

OCEAN  NAVIGATION  ^ 

W'oi'ks  under  consideration  for  fixing-  the  mouth  and  arranging  the 

bai' of  ttie  river  Senegal ;:^01 

PRINCIPALITY  OF  MONACO 

OCEAN  NAVIGATION 

5ea  ports 

l^ort  of  Monaco -^(iT 

\\'ide?iin</  of  the  Itoulerard  de  la  Condaniine  t)i/  a  reinforced 
i-imcrete  platform  ;  foniiecfinu  the  lirancli  li?ie  o/  llie  port 
iriDi  the  Fontfielle  jilalfmn. 

'rranslatcd  J>y  E.  Leeds, 
/•J,  rue  de  I'Hnseignement,  Brussels. 
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